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LOI CAM DOAN
T6i xin cam doan day 1a cong trinh nghién ciru do chinh t6i thue hién. Cac sb
lidu, két qua nghién ctru trong luan an 1a trung thuc. Cac s6 lidu nay chua dugc ai
cong bd trong bét ky cong trinh nghién ciru khoa hoc nao khac.
Hoc vién

Luu Quoc Toan



LOI CAM ON

Véi tdt ca s kinh trong, long biét on sdu sdc, t6i xin giri 167 cam on tJi:

Toi xin tran trong cam on Ban Giam hiéu — Truong Dai hoc Y e cong cong da
tao diéu kién cho t6i thuc hién nghién ciru va tham gia khoa dao tao nay;,

T6i xin t6 long biét on sdu sdc téi Tién si Pham Pirc Phiic va Tién si Nguyén
Viét Hing, nhitng nguoi thay da tan tinh huéng dan t6i trong sudt qud trinh hoc tdp,
nghién ciru va viét luan an;

T6i xin chdn thanh cam on Ban Lanh dao va dong nghiép tai Khoa Sirc khoe
MGi triweong va Nghé nghiép - Trieong Pai hoc Y té cong cong, Trung tam Nghién ciru
Yté cong cong va Hé sinh thai — Truong Pai hoc Yté cong cong da tao dieu kién ho
tro va gitip dé toi trong sudt qud trinh hoc tdp;

T6i xin cam on Trung tdm Nghién citu Phdt trién Quoc té Canada (IDRC) dd
tai tro kinh phi cho nghién civru cua toi;

Toi xin cam on sy giup do va hop tdac cua nguoi dan, lanh dao dia phuong va
cdc ban nganh lién quan cua xa Hoang Tay, xa Chuyén Ngoai tinh Ha Nam, la dia
ban trién khai nghién cuu cua toi;

Pdc biét, t6i xin bay t6 long biét on téi gia dinh t6i, noi di cho téi thém sirc
manh vieot qua nhitng kho khan trong suot qua trinh hoc tap va nghién ciru.

Hoc vién

Luu Quoc Toan
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XI

TOM TAT LUAN AN

Str dyng cong trinh biogas trong xt 1y chit thai chin nudi da va dang dugc ap
dung rong rai tai Viét Nam. Tuy nhién, vi nhiéu 1y do khéc nhau, chat luong v¢ sinh
ctia chat thai biogas (nudc thai biogas) ctia cac hd chin nudi chua dat yéu cu mong
mudn, tiém an cac nguy co sirc khoe cho con ngudi, vat nudi va moi trudong. Huyén
Duy Tién va Kim Béng 13 hai huyén cta tinh Hd Nam c6 nganh chin nudi phat trién
bén vitng va cac HGD c6 sir dung cong trinh biogas kha phd bién. Cau hoi dit ra 1a
cac han ché vé kién thurc, thuc hanh sir dung an toan va hiéu qua cong trinh biogas
HGD ciia ngudi dan ¢ huyén Duy Tién va Kim Bang nhu thé nao? C6 giai phap nio
dé khic phuc céac han ché trong kién thtrc, thuc hanh st dung an toan va hiéu qua
cong trinh biogas HGD tai hai huyén Duy Tién va Kim Bang khong? Vi nhitng 1y do
trén, nghién cru nay da duogc trién khai thuc hién trén dja ban hai xa Chuyén Ngoai
huyén Duy Tién va xa Hoang Tay huyén Kim Bang cua tinh Hd Nam. Nghién cuu
nham muc tiéu can thiép nang cao kién thirc, thuc hanh st dung an toan va hiéu qua
biogas trong xtr 1y chat thai chin nudi tai xa Chuyén Ngoai huyén Duy Tién va x4
Hoang Tay huyén Kim Bang cua tinh Hd Nam. Muc tiéu chinh ctia nghién ctru nhim
nang cao kién thtrc va thuc hanh ctia nguoi dan vé sir dung an toan va hiéu qua biogas
trong xir 1y chat thai chan nudi.

Nghién ctru ap dung phuong phap can thiép dua vao cong dong, so sanh trude
sau ¢6 nhom d6i chimg. Pia ban nghién ciru 1a xa Chuyén Ngoai, huyén Duy Tién va
xa Hoang Tay, huyén Kim Bang cta tinh Ha Nam. Thoti gian nghién ctru tir ndm 2014
—2016. Dbi twong nghién ctru 13 399 ngudi dan va 399 ho gia dinh (HGD), 399 cong
trinh biogas HGD. Nguoi dan tham gia nghién ciru duoc chia thanh 2 nhém gom 144
ngudi dan nhém can thigp va 255 ngudi dan nhém ddi chimg nham danh gia kién
thire va thue hanh str dung an toan va hiéu qua cong trinh biogas HGD; 144 mau nuéc
phan nap dau, 144 mau nudc thai tai bé ap thu thap tai 72 cong trinh biogas HGD
duoc xét nghiém cac chi s6 E. coli, coliform, BODs.20, COD nham danh gia chat
luong vé sinh cia nudc thai biogas trudc va sau can thiép.

Két qua nghién ciru cho thdy, kién thuc, thyc hanh ctia ngudi dan vé str dung an
toan va hiéu qua cong trinh biogas HGD trudc can thiép 1a kha thap. Ty 1é nguoi dan

c6 kién thirc diing vé cac ndi dung nguyén 1y hoat déng va nap chat thai hang ngay



Xii

cho cong trinh biogas HGD dao dong 1, 0 — 33,1%. Ty 1¢ nguoi dan cé thyc hanh
dung vé cac hoat dong nap phan dau vao cho cong trinh biogas tir 6,8 — 36,3%. Xét
nghiém 72 miu nudce thai biogas ctia cac HGD trén dia ban hai xa nghién ctru ¢6 5,6%
mau dat chi tiéu chuan vi sinh, 47,2% dat chi tiéu COD va 43,1% dat chi tiéu BODs.
20 theo tiéu chuan nganh ap dung cho cong trinh khi sinh hoc nhé. Tong sb c6 163
HGD trong nhém can thi¢p tai hai xa ctia tinh Ha Nam dugc nhan tai liu va truyén
thong vé kién thuc, thuc hanh st dung an toan va hiéu qua cong trinh biogas HGD.
Trong do, c6 24 ngudi dan trong nhom can thi€p dugc dao tao thanh cac cong tac
vién truyén thong gido duc strc khoe (GDV). Két qua can thiép cho thiy, trong nhém
ngudi dan dugc can thiép, trung binh tong diém kién thirc vé st dung an toan va hiéu
qua cong trinh biogas HGP sau can thiép cao hon trudc can thiép 1a 7,4 diém. Trung
binh tong diém thyc hanh cua nguoi dan vé sir dung an toan va hiéu qua cong trinh
biogas HGD sau can thiép cao hon trudc can thiép 1a 2,3 diém. Trong nhoém nguoi
dan lam dbi ching, khong thay co su khac biét co ¥ nghia théng ké cta trung binh
téng diém kién thirc hodc tong diém thuc hanh cta ngudi dan vé str dung an toan va
hiéu qua cong trinh biogas HGP trudc va sau can thiép. Trung binh diém chénh kién
thirc ctia nguoi dan vé st dung an toan va hiéu qua cong trinh biogas HGD trude va
sau can thiép gitra ngudi dan nhom can thiép va nhom ddi ching 1a 5,0 diém (95%CI:
3,86 — 6,05 diém). Trung binh diém chénh thuc hanh cta nguoi dan vé sir dung an
toan va hiéu qua cong trinh biogas HGD trudc va sau can thi€p gitra nhom can thi¢p
va nhom ddi chimg 1a 2,0 diém (95%CI: 1,43 — 2,51 diém).

Nghién ctu khuyén nghi tiép tuc cac hoat dong truyén thong bang nhom GDV tai
dia ban cac thon can thiép va md rong ra cac thon dbi chung tai hai xa Chuyén Ngoal,

huyén Duy Tién va xa Hoang Tay, huyén Kim Bang cua tinh Ha Nam.



PAT VAN DE

Cong trinh khi sinh hoc - biogas 14 bién phap xir 1y chét thai chian nudi dya vao
cac vi sinh vat phan hity yém khi chat hitu co trong chét thai. Trai qua nhiéu giai doan
phat trién cho dén ngay nay, biogas di dugc tng dung phd bién trong quan 1y va xir
1y chat thai chan nuéi [76], [108]. Ngay nay, biogas duoc phat trién va tng dung kha
manh mé tai cac nu6e dang phat trién nhu Trung Qudc, An Do, Thai Lan, Nepal ...
nham muc dich xir Iy chat thai chin nuéi & quy mé nong ho va gia trai [71], [101],
[106], [117]. Céc nghién ciru vé hoat dong xir 1y chat thai chan nudi bang cong trinh
biogas cho thay, khi duoc st dung dung diéu kién, cong trinh biogas c6 thé tiéu diét
99% cac vi sinh vat gay bénh va giam cac chi tiéu hoa hoc (BOD5205.20, COD) trong
chat thai noi chung va chat thai chin nudi noi riéng, gitp cai thién dang ké diéu kién
vé sinh chan nudi, canh tac nong nghiép, moéi truong va sttc khoe con nguoi [30],
[54], [60], [78], [110], [112].

Tai Viét Nam, cong trinh biogas nhé quy mo nong ho (sau day goi 1a cong trinh
biogas ho gia dinh - HGP) duoc nghién ciru va phat trién manh tir nhimg nam 1990.
C4 nudc hién co 8,5 tricu ho chan nuoi, trong do6 8,7% cd cong trinh biogas HGD.
Ngoai cung cap khi dot, phu pham tir cong trinh biogas HGP con 1a nguén phan bén
hitu co giau dinh dudng cho canh tac ndng nghiép [12], [24], [106]. Tuy nhién, mot
sO nghién ciru tai Viét Nam cho thay nuéc thai va phy pham sau xir 1y tir cong trinh
biogas HGD con chtra nhiéu tac nhan c6 hai cho sttc khoe nhu E. coli, Salmonella,
G. lamblia, C. parvum do qua trinh st dung chua phu hop [21], [31], [32], [67], [68].
Theo céc chuyén gia biogas, hi¢u qua hoat dong cta cong trinh biogas HGD phu
thudc 30% vao chét lugng xay dung va 70% vao qua trinh sir dung va bao tri ciia
nguoi dan [98]. Theo khao sat nguoi dung biogas cta dy an Khi sinh hoc cho nganh
chan nuo6i Viét Nam (Du &n Ha Lan), trén 50% cac hg gia dinh chua nhan dugc thong
tin vé cach van hanh cong trinh biogas HGD. Ty 1¢ ho gia dinh c6 udc tinh khoi lwong
phan va nudc phit hop khi nap chat thai cho cong trinh biogas HGD, mét yéu t6 quan
trong dam bao hiéu qua xur 1y chit thai cia cong trinh biogas HGD, chi dat 56,4%
(nam 2011) va 19,0% (nam 2013) [15], [23].



Ha Nam 13 mot tinh thudc khu vuc dong bang song Hong co tong dién tich tu
nhién 12 851 km?, dan s6 khoang 798.572 ngudi, kinh té néng nghiép 1a trong tim cia
tinh voi téng dién tich canh tac 1a 55.286,42 ha [33]. Tinh Ha Nam 1a mét trong s6
cac dia phuong duoc xép vao nhom cé ty 16 nguoi dung tham gia cac 16p tap huén st
dung biogas thap [23]. Huyén Duy Tién va Kim Bang 13 hai huyén cta tinh Ha Nam
c6 nganh chin nudi phat trién bén virng va cac HGD c6 sir dung cong trinh biogas
kha phé bién. Mot s nghién ctru vé cong trinh biogas HGDP da duogc thyc hién tai hai
huyén Duy Tién va Kim Bang da chi ra mic d§ 6 nhiém cac vi sinh vat trong nudc
thai cao [67], [68]. Tuy nhién, chua c6 nghién ciru nao vé kién thirc, thue hanh cua
ngudi dan trong st dung an toan va hiéu qua cong trinh biogas HGP duoc trén khai
tai hai huyén Duy Tién va Kim Bang. Cau hoi dit ra 1a cac han ché vé kién thirc, thuc
hanh sir dung an toan va hi¢u qua cong trinh biogas HGD ctia ngudi dan ¢ huyén Duy
Tién va Kim Bang nhu thé nao? Co giai phap nao dé khac phuc cac han ché trong
kién thirc, thuc hanh sit dung an toan va hi€u qua cong trinh biogas HGD tai hai huyén
Duy Tién va Kim Bang khong? Ngoai ra, tai hai xa Hoang Tay cua huy¢n Kim Bang
va xa Chuyén Ngoai cua huyén Duy Tién dang 1a dia ban nghién ctru cua Dy an Séng
kién xay dung va phat trién stc khoe sinh thai & Dong Nam A (FBLI). Dy an FBLI
¢6 nhiéu cdu phan trong d6 c6 cdu phan nghién ciru vé cac van dé nong nghiép noéng
thon. Nghién ctru sinh la nghién ctru vién chinh cua Dy 4n FBLI, tham gia thuc hién
khao sat dia ban nghién ctru, xay dung dé cuong va bd cong cu, trién khai cac hoat
dong can thi¢p, thu thap s6 lidu, phan tich va viét bdo cdo. Vi nhirng 1y do trén, nghién
ctru nay da duoc trién khai thuc hién trén dia ban hai xa Chuyén Ngoai huyén Duy

Tién va xa Hoang T4y huyén Kim Bang cua tinh Ha Nam.



MUC TIEU

1. Mo ta kién thirc, thuc hanh cua ngudi dan vé sir dung an toan va hiéu qua cong
trinh biogas ho gia dinh trong xir 1y chét thai chin nuéi tai hai xa cua tinh Ha
Nam nam 2015.

2. Xay dung va trién khai can thiép co sy tham gia ciia cong ddng nham nang cao
kién thure, thuc hanh ctia ngudi dan vé sir dung an toan va hiéu qua cong trinh
biogas ho gia dinh trong xir 1y chét thai chin nuéi tai hai xa cta tinh Ha Nam.

3. Panh gia két qua can thiép thay doi kién thuc, thuc hanh cia nguoi dan vé sir
dung an toan va hiéu qua cong trinh biogas ho gia dinh trong xt 1y chét thai

chan nudi tai hai xa cua tinh Ha Nam nam 2016.



CHUONG 1
TONG QUAN TAI LIEU
1.1.  Khai niém va lich sir phat trién cong nghé khi sinh hoc
1.1.1. M@t s6 khdi nigm

Khi sinh hoc va cong trinh khi sinh hoc

Phan huy céac hop chét hitu co 1a hoat dong dién ra lién tuc trong ty nhién, c6 thé
xay ra trong diéu kién ky khi hodc hiéu khi. Trong d6, qué trinh phan hity ky khi (yém
khi) cac chat hitu co ctia mot s6 loai vi sinh vét tao ra cac san pham khi dé chay (chi
yéu 1a khi Metan — CHa) va cac phu pham bao gdm nudc thai va chét kho. Céc hdn
hop khi dugc sinh ra tir qua trinh phan huy yém khi nay goi 1a khi sinh hoc — bioags
[17], [48], [108], [94].

Qua trinh vi sinh vat phan hiy yém khi cac chat thai hitu co dd duoc con ngudi
mg dung vao doi sdng sinh hoat, san xuat nong nghiép, cong nghiép. Cac nha khoa
hoc da nghién ctru va phat trién cac thiét bi dé san xuét va st dung khi sinh hoc vao
doi séng, goi la cac cong trinh khi sinh hoc hay thiét bi khi sinh hoc. Mot cong trinh
khi sinh hoc co ban gdm 3 phan: bé nap, bé phan giai, va bé diéu ap [88], [110].

Swr dung an toan va hiéu qua cong trinh biogas ho gia dinh

Khai niém an toan va hiéu qua trong sir dung cong nghé khi sinh hoc nhim mo
ta kha nang phan huy chét thai, loai bo cac vi sinh vt gdy bénh va hiéu suét sinh khi
clia cong trinh biogas. Cac chét thai sau xir Iy bang cong trinh biogas an toan hon véi
moi trudng, vat nudi va con ngudi. An toan trong st dung con dé cip dén cac su cb
lién quan dén qua trinh van hanh va sir dung cong trinh biogas va cc san pham ctia
n6 bao gdm khi biogas va cac phu pham. Cac su ¢ duoc dé cap tdi trong cac tai lidu
huéng dan sir dung biogas bao gom: chay nd, ngat khi.

Tir tong quan cac tai liéu lién quan, trong khudn kho nghién ctru ndy, khai niém
an toan va hiéu qua trong st dung biogas dugc chia thanh 2 ndi dung chinh, gom: i)
An toan va hiéu qua vé sinh méi trudng; ii) An toan chay nd va ngat khi trong st
dung. Trong nghién ctru nay khéng dé cap t6i cac ndi dung lién quan dén hiéu qua
hiéu sudt sinh khi biogas ctia cong trinh biogas hodc hiéu qua kinh té tir sir dung khi

biogas 14 ngudn ning lugng thay thé [17], [19], [42], [39], [100].



An toan va hiéu qua trong sir dung cong trinh biogas can dam bao trong toan bd
qua trinh van hanh cong trinh biogas tai ho gia dinh, tir chudn bi chét thai, nap chat
thai, st dung khi biogas, theo doi va bao tri, bado dudng cong trinh biogas.

Cong tdc vién truvén théng gido duc sirc khoe

Cong tac vién truyén thong gido duc strc khoe (sau day goi tit 1a Gido duc vién —
GDV) chi nhitng ngudi dan trong nhom nong ¢t ciia nhom can thiép, 1a nhitg nguoi
duogc tap huin kién thirc va k§ ning truyén théng vé str dung an toan va hiéu quéa cong
trinh biogas ho gia dinh. Nhitng gido duc vién 1 nguoi thuc hién truyén thong vé st
dung an toan va hi€u quéa cong trinh biogas ho gia dinh cho nhiing nguo61 dan khac
trong nhom can thiép.

1.1.2. Lich sit phdt trién

Hién tuong khi dé chay sinh ra khi chét thai hitu co dugc thu gom va luu trit khoi
luong 16n da dugc ghi nhéan tir rat sém trong lich st phat trién loai nguoi. Nam 1868,
Bechamp di xac dinh thanh phan khi nay chtra cht yéu 1a khi Metan. Trong nhiing
nam 1890s, Omelianski di bao céo vé hoat dong cua vi khuén trong diéu kién yém
khi d4 1én men cellulose va mot trong cac san pham cta no 1a khi Metan. Cac phat
hién ndy di mé ra nhitng co ché dau tién va 1a nén moéng qua trinh phat trién, g
dung cua cong ngh¢ khi sinh hoc (sau day goi la biogas) trong ndong nghi¢p va doi

song [9], [18], [25], [88], [91], [108].

Cong nghé khi sinh hoc phat trién manh tai chdu Au theo mé hinh cac nha may
khi sinh hoc quy mé cong nghiép va duogc coi la nguén nang luong tai tao, sach cho
tuong lai [106], [101], [79]. C4c cong trinh biogas quy mé ndng trai dugc phat trién
rong rai tai Dtrc, Anh, Pan Mach, Phap, Italia va nhiéu nudce khac [124]. Cong nghiép
phat trién, rac thai ran gia ting cing cac van dé bién dbi khi hau da dua nhu cau phat
trién biogas v&i nhidu cai tién vé cong nghé va quy mo [124], [127], [128]. Ngay nay,
khi tao ra tir biogas dugc sur dung dé sudi Am va tao ra dién nang phuc vu sinh hoat

va san xuat tai nhiéu nudc chau Au va cac nude phat trién.

Tai cac nudc ndng nghiép, biogas chu yéu dugce xay dung & quy md néng ho hoac

nong trai nham hai muc dich chinh gém hd tro xir 1y rac thai va tao ra chat dbt trong



sinh hoat gitip giam chi phi tiéu dung [23], [46], [49], [74]. M6t s cong trinh biogas
quy md ndng trai, trang trai c6 thé dugc chuyén thanh dang dién ning cung cip cho
thap sang va van hanh thiét bi nong nghiép nhu may suoi, may ap [20], [28], [70].
Céc Chuong trinh khi sinh hoc duoc trién khai tai nhiéu nuée trén thé gii nhu Trung
Qudc, Indonesia, Thai Lan, Bangladesh, cac nudc khu vuc Sahara gop phan quan 1y
va xtr Iy chat thai, giam thiéu 6 nhifm méi trudng, bao vé sirc khoe con nguoi va vat
nuoi.

Tai Viét Nam, biogas duoc dua vao thir nghiém kha som va da tré thanh mot trong
cac bién phap hiéu qua x 1y chit thai chan nudi quy mo nong hd. Chuong trinh Khi
sinh hoc cho nganh Chan nuéi Vi¢t Nam da cung cic co quan chinh phu xay dung va
chuyén giao nhiéu cong trinh biogas cho cac néng hd trén ca nude [18], [20]. Nhiéu
mo hinh biogas duoc phat trién dé dap img nhu ciu ctia nguoi dan ciing nhu diéu kién
dac thu cua Viét Nam [22], [27]. Trong d6, ba loai cong trinh biogas dugc sir dung
rong rii tai Viét Nam gém cong trinh biogas xdy bang gach va xi mang, cong trinh

biogas nhua composite, va cong trinh biogas bat chéng tham HDPE [28], [29] , [36].

1.1.3. Nguyén Iy hoat dpng va ciu tao ciia cong trinh khi sinh hoc
1.1.3.1. Nguyén ly hoat dong

Cong trinh khi sinh hoc ng dung kha ning phan hity yém khi cac hop chat hitu
co ciia mot s loai vi sinh vat dé xur 1y chét thai cong nghiép, nong nghiép va sinh
hoat [17], [62], [110], [120]. Khi sinh hoc sinh ra trong qua trinh hoat dong ctia cong
trinh biogas 1a mot hn hop cia nhiéu chat khi, trong d6 thanh phan chi yéu 1a Mé
tan (CH4) va Cacbonic (CO2) [55], [41], [82]. Khi sinh hoc ctia cong trinh biogas
duogc sir dung 1am chét d6t va nhiéu tng dung khéac trong sinh hoat nhu thip sang,

chay may phat di¢n.

Phu phém cua cong trinh biogas gém nudc thai, ba thai chira ham lugng N, P, K
va mot s6 yéu t6 vi luong co thé sir dung 1am phan bon ciy trong va c6 kha ning cai
tao dat tot. Tuy nhién, phu pham sinh hoc ciing 12 nguy co gdy 6 nhiém méi truong
va la ngudn chira cic vi sinh vat giy bénh néu qua trinh xir Iy chit thai cia cong trinh

biogas khong dat hiéu qua nhu thiét ké [10], [17], [31], [82].



1.1.3.2.  CAu tao va phén loai biogas

Hién nay, cong nghé khi sinh hoc da phat trién nhiéu loai cong trinh biogas khac
nhau phu thudc vao vat lidu ché tao va thiét ké. Dudi day 1a thiét ké co ban cia cong
trinh biogas nip cb dinh dugc xay dung va tng dung phd bién tai Viét Nam (Hinh

1.1) [19], [29], [75], [62]:

- Bé nap (3): 1a noi nap nguyén liéu dau vao

- Ong 16i vao (5): 1a duong dan nguyén liéu vao bé phan giai

- Bé phan giai (1): 1a bo phan chinh cua cong trinh biogas, noi dién ra qua trinh
phan giai yém khi nguyén liéu nap vao, noi chira dich phan giai

- Ong 16i ra (6): 1a dudng dan dich sau phan giai & bé phan giai ra bé diéu ap

- Bé diéu 4p (2): 1a bd phan diéu hoa 4p suat khi trong bé phan giai, chira dich

sau phan giai va dong vai tro van an toan cua cong trinh biogas

- Ong thu khi (4): 12 bd phan thu va dan khi sinh hoc ra ngoai cong trinh biogas

CAU TAO THIET Bl KHi SINH HOC
NAP CcO PINH GOM CO:

Mirc xa trin

Hinh 1.1. Céu tao céng trinh biogas nip cé dinh
(Nguon: Chuwong trinh Khi sinh hoc cho nganh chéin nuéi Viét Nam)[19]

1.1.3.3. Mot s6 loai cong trinh biogas phd bién

Céng trinh biogas ndp c¢é dinh hinh hép: Nguyén vat liéu ché tao 1a gach va xi
ming. Loai cong trinh biogas nay c¢6 uu diém vé k¥ thuat xay dung don gian. Tuy
nhién, loai cong trinh nay cé nhiéu nhuge diém nhu tén nhiéu vat lidu, cac g6c canh
hay bi nut, thé tich hoat dong thuc cua bé nho hon thé tich thiét ké do cac g6c canh

cua be la vung tinh.



Céng trinh biogas ndp cé dinh hinh tru: Nguyén vat liéu xay dung 1 gach va xi

mang. Cong trinh ¢6 k¥ thut xay dung don gian, tiét kiém vat liéu, han ché gbc canh

Céng trinh biogas ndp cé dinh hinh vom cau: Cong trinh biogas dugc xay dung
bang xi ming va gach, nip cong trinh hinh vom, cong trinh phan giai dugc xay ngdm
dué6i dat. Loai cong trinh biogas nay rat thich hop véi quy mé HGD chin nubdi nho.
Loai cong trinh biogas nip cb dinh vom ciu phd bién véi 2 san pham 1a KT1 va KT2,
dugc chon dua vao cac thiét ké miu cua tiéu chuan nganh vé cong trinh KSH nhé do

Bo Nong nghiép va Phat trién néng thon quy dinh (Hinh 1.2)

B¢ nap Bé N:
Bl hc v o ¢ INap 2 & L
Bé phan giai ' Bl didiisp 2 ,l_ Bé phan giat (4400

- 1N S

U v

Bé dicu ap

Mg 56 Koy @ I
B

KT1 KT2
Hinh 1.2. Thiét ké cong trinh biogas mau KT1 va KT2
(Nguon: Hoang Kim Giao — 86 tay quan Iy chat lwong )[19]

Loaqi céng trinh i 11: Bé phan giai cia cong trinh biogas (ti i) dugc ché tao bang
chat déo hodc nilon. Cong trinh biogas dang ti 0 ¢6 wu diém l1a chi phi xay dung
thap. Tai u duoc thiét ké nam nong va c6 phan ndi trén mat dat, thich hop véi nhimng
ving ¢6 mach nudc ngam cao. Tuy nhién, cong trinh biogas dang ti G d& hong, can
bao dudng thuong xuyén, ap suat khi thap, tudi tho thap, nhay cam véi nhiét d6 moi

truong va can dién tich bé mat 16n.

Céng trinh biogas dang két hop (Céong trinh VACVINA cdi tién): La loai cong
trinh biogas nap ¢ dinh hinh hop két hop tai chira khi bang nilon. Cong trinh biogas
dang két hop it chiu tac dong cua thoi tiét, gia thanh ré, d& xay dung va tén it dat.
Nhuge diém ciia loai cong trinh biogas nay 13 p suat khi thap, phai dung may hut khi
va thi chtra khi khi str dung ning sut khi gas thap.



Céng trinh biogas composite: La loai cong trinh biogas nip cb dinh, dugc thiét ké
san bang composite va dit tai ho gia dinh ma khong can qua trinh xay dung nhu loai
cong trinh xay dyng bang gach va xi ming. Cong trinh biogas composit c6 thé di
chuyén duoc, k¥ thuét lap dit don gian. Tuy nhién, thé tich bé phan giai cta cong

trinh nay nho.

1.2.  Tiéu chudn sit dung cong trinh biogas nhé
Str dung cong trinh biogas ho gia dinh 1a mét qua trinh bao gém xay dung, van
hanh va bao dudng dinh ky. Trong khudén kho nghién ctru nay, str dung cong trinh
biogas dugc gidi han trong hoat dong van hanh hang ngay va bdo dudng dinh ky.
Hoat dong van hanh va bao dudng cong trinh biogas quy mo6 hg gia dinh dugc ap
dung theo tiéu chuan nganh cho cong trinh khi sinh hoc nhé ciia B6 Nong nghiép va

Phat trién nong thon [5] [6] [7].

Van hanh hang ngay 1a yéu t6 quan trong dam bao hiéu qua va an toan trong str
dung cong trinh biogas h{ gia dinh. Cac hoat dong van hanh hang ngay cong trinh
biogas ho gia dinh bao gdm nap nguyén liéu, khudy dao dich phan huy, sir dung khi,
sir dung ba thai, va theo doi hoat dong ctia cong trinh biogas [6]. Nguyén liéu nap
phai dam bao vé 6 luong va chét lugng. Tai cac nong ho, nguyén li¢u nap cho cong
trinh biogas chii yéu 1a phan gia stic, gia cam, sau day goi chung 1 chat thai chin
nudi. S6 lwong chét thai chian nudi nap cho cong trinh biogas dam bao khong vuot
qué cong ning xur 1y ctia bé phan giai. Chat thai chin nuéi véi mat do chat kho phu
hop, trong diéu kién khi hdu mién bic Viét Nam, khdi luong chit thai nén nap cho
cong trinh biogas 1a 25 kg/m®/ngay (m® dugc tinh cho thé tich bé phan giai cua cong
trinh biogas), bao gdm ca luong nuéc duge str dung dé pha lodng chat thai chin nudi
[17]. Chat thai chin nuoi thuong dugc thu gom hang ngay. Tuy thudc vao loai thirc
an chan nudi, phan cua vat nudi s€ cd mat do chit khé khac nhau. Dé chit thai chin
nudi dat duoc ty 16 chat kho va thé tich hat phu hop, ngudi dan can phai hoa tron chat
thai chan nuo6i voi mot lugng nude phu hop. Do vay, thuc hanh udc lugng khoi luong
chét thai chin nuéi va luong nudc dé pha lodng chét thai chin nuéi khi nap cho cong

trinh biogas HGD 14 rat can thiét. Theo khuyén nghi, ty 18 pha lodng nén dugc st
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dung 13 1 kg chat thai chin nudi pha lodng cung tir 1 — 3 1it nudc va hoa tron déu

trude khi nap cho cong trinh biogas [6].

Phén phdi va str dung khi biogas hang ngay phu hop, dam bao sir dung hét luong
khi sinh ra hang ngay [6]. Hoat dong nay gitp tao khoang tréng trong bé phan giai dé
nap thém chét thai hang ngay va phong chéng chay nd do ap suét khi tich trong bé
phan giai vuot qua ngudng kiém soat ciia cong trinh biogas. D& ning cao hiéu qua va
an toan s dung, viéc sir dung hét luong khi biogas sinh ra hang ngay can két hop voi
thoi diém nap chét thai hang ngay phu hop. Nap chét thai hang ngay cho cong trinh
biogas nén dugc thyc hién sau khi da sir dung baot lugng khi da sinh ra, thong thuong

1a sau khi st dung bép dun vao budi sang, trua hodc toi.

Hoat dong bao dudng cong trinh biogas dugc thyc hién dinh ky. Trong do, lay ba
thai & bé diéu ap, ldy cat va chét lang cin & bé nap 13 cic hoat dong chi yéu ctia cong
tac bao dudng. Bdo dudng dinh ky dugc thuc hién hang thang hodc hang nam. Mot
trong cac hoat dong quan trong khac nham bao dudng dinh ky cho cong trinh biogas
1a 1dy bo vang va lang cin trong bé phan giai. Ngoai yéu cau liy bo vang va nao vét
ling cin dé dam bao thé tich bé phan giai, su thong thoang ctia hé thong dan khi, qua

trinh bao dudng can dam bao an toan, phong ngira ngat khi cho nguoi thue hién [6].

Str dung an toan cong trinh biogas ho gia dinh dugc thé hién & hai nhom yéu t6 1a
an toan vé sinh moéi truong, va an toan str dung khi biogas cling cac phu pham. An
toan vé sinh dugc hiéu 1a kha nang cong trinh biogas xtr Iy cac vi sinh vat va ky sinh
trung c6 trong chét thai chian nudi. Tiéu chuan nganh 4p dung cho cong trinh khi sinh
hoc nhé mo ta chat thai sau khi xtr Iy qua cong trinh biogas can dam bao khong c6 bo
gy va gioi, khong c6 mui hoi thdi; ham lwong cac chat hitu co giam t6i thiéu 50% so
v6i chat thai nap dau vao; mat do coliform khong vuot qua 108 MPN/100 ml nudc
thai tai bé dicu 4p [5]. Tiéu chuan nay khé cao so véi Quy chuan ky thuat nudc thai
chan nuoi duoc quy dinh tai QCVN 62-MT: 2016/BTNMT véi quy dinh ngudng cho
phép mat do coliform khong vuot qua 5.000 MPN/100 ml [8]. Tuy nhién, nghién ciru

nay van ap dung danh gia chat luong nudce thai sau xir Iy qua cong trinh biogas theo
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tiéu chudn nganh TCN 492: 2002 [5] vi tiéu chuan nay duoc xay dung dic thu cho

cong trinh biogas quy mé nho, phu hop véi ddi tuong ciia nghién ctiru nay.

Ngodi an toan vé vé sinh moi trudng, anh toan trong str dung khi biogas, cac phu
pham va dé phong ngat khi ciing rat quan trong khi str dung cong trinh biogas HGPD.
Khi biogas can duoc st dung va phan phdi phu hop dé dam bao ap suat khi khong
vuot qua gi6i han chiu dung theo thiét ké ciia bé phan giai [7]. Do vay, viéc kiém tra
d6ng hd do ap suat khi, str dung khi trude khi nap chat thai va lya chon thoi diém nap
chat thai hang ngay sé& giup dam bao yéu t6 an toan ndy. Tiéu chuan nganh TCN 497-
2002 ciing huéng dan dam bao an toan trong khi str dung phat hién khi ro ri tir cong
trinh biogas HGD, nguoi sir dung cin mo cira cho thong thoang va tuyét dbi khong
cham lira. Nguoi sir dung cong trinh biogas HGD can nhanh chéng tim diém ro ri va
khic phuc cang nhanh cang t6t [7]. Ngoai ra, ngat khi khi don va bao dudng dinh ky
bé phan giai ciing can luu y. Trong thyc té, nhiéu tai nan ngat khi da xay ra khi nguoi
dan thue hién bao dudng dinh ky cho bé phan giai céng trinh biogas HGP. Cac bién
phap phong ngat thd do khi biogas duoc hudng dan gom mé nip bé phan giai cho
thodt khi trong tir 2 — 3 ngay, kiém tra ngat khi bang tha mot con vat nudi xuéng bé

phan giai, thit day an toan cho ngudi xudng don vé sinh bé phan giai [7].

1.3.  Swdung an toan va hiéu qud cong trinh biogas ho gia dinh
Céc tai liéu hudng dan sir dung cong trinh biogas da liét ké cac nguy co co thé
xudt hién trong qua trinh str dung cong trinh biogas nhu nguy co 6 nhiém méi trudng
do céc vi sinh vat va cc chat hitu co trong nudc thai biogas; nguy co sirc khoe con
ngudi va vét nudi tr cac vi sinh vat chua duge xir 1y triét dé tai bé phan giai, cac nguy
co ngat khi va chdy nd do khi biogas [17], [129], [42], [96]. Hiéu qua trong sir dung
cong trinh biogas duoc dé cap gdm hai ndi dung chinh 14 hiéu qua xir 1y cac vi sinh

vat va cac chat hitu co trong chat thai, va hiéu qua sinh khi biogas.

Sau khi hoan thanh xay dung, kiém tra d6 kin va nap nguyén liéu lan dau cho cong
trinh biogas [17], [19]. Hang ngay, cong trinh biogas can duoc nap chét thai dau vao
g6m phan va chat thai chin nuéi va/hodc cac loai chét thai hitu co khac. Pinh ky,

cong trinh biogas can dugc theo doi, kiém tra va bao tri dé tranh cac nguy co mat an
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toan cho con nguoi, vat nudi va moéi truong. Cac hoat dong nhu vay dugc goi chung
1a str dung an toan va hiéu qua biogas trong xir 1y chat thai chin nudi. Trong d6, cac
hoat dong sir dung hang ngay cong trinh biogas ctia ngudi dan cé vai trd quyét dinh

dam bao sur dung an toan va hi¢u qua cong trinh biogas ho gia dinh.

Nap phdn va cdc chat théi dau vao

Nap phéan/chat thai dau va cac hoat dong theo ddi cong trinh biogas, nuéc thai
biogas va cac phu pham 14 cac hoat dong hang ngay dé dam bao an toan va hiéu qua
cong trinh biogas. Pic tinh chat thai nap hang ngay cho cong trinh biogas can dam
bao ca vé chung loai, s lwong va chat luong. Chat thai nap dau vao cong trinh biogas
1a cac chét thai hitu co tir cac hoat dong chin nudi, canh tac néng nghiép nhu phan
gia suc, gia cam, thirc dn chin nudi thira, thuc vat cic chat thai sinh hoat. Tuy nhién,
cac chét thai sinh hoat khong bao gdm cac loai nudc thai ¢ chira cic chit tay rira tir
cac hoat dong sinh hoat hang ngay cia HGD nhu nudc tam, giat, vé€ sinh dung cu an

ubng [62].

Khéi lugng phan va cac chét thai nap dau vao hang ngay can dam bao s6 luong
khong vugt qué cong nang xur 1y cua cong trinh biogas. Cong nang xtur ly ciia cong
trinh biogas dugc xac dinh dya vao ban chét cua chat thai, trang thai cia chét thai va
diéu kién khi hau — nhiét d6 méi truong. Trong diéu kién khi hau mién Béc cta Viét
Nam, khdi luong chat thai khuyén nghi theo cong ning tinh theo thé tich bé phan giai
cua cdng trinh biogas khoang 25 kg/m®/ngay [17].

Dic tinh vé trang thai ctia chat thai khi nap ciing anh hudng dén st dung an toan
va hiéu qua ctia cong trinh biogas. Cac dic tinh ndy bao gdm ham lugng chét kho, ty
1€ cac-bon/ni-to ctia nguyén liéu, kich thudc hat cia nguyén liéu. Cac dic tinh nay
phu thudc vao hoat dong don rira v¢ sinh chu6ng nudi cua nguoi dan hang ngay. Qua
trinh hoat dong ctia cong trinh biogas dién ra thuan loi khi nguyén liéu nap c6 ham
luong chat kho téi wu tiy thudc vao ban chat ciia nguyén liéu: khoang 7-9% ddi véi
chat thai dong vat, 4-5% dbi v6i béo tay va 5-8% d6i v6i rom ra. Phan va chét thai
nap dau vao thudng co6 ham luong chat kho cao hon gid tri toi wu. Do vay, khi nap

phan va chat thai cho cong trinh biogas can phai pha lodng thém nuéc. Ty 1é pha
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lodng thich hop 1a 1-3 lit nuéc cho 1 kg chit thai twoi [17], [19], [55]. Nghién ctru
ctia Hadi Eslami va cong su (2018) cho thay, trong mot pham vi nhat dinh, hiéu suat
phan giai cht thai ctia cong trinh biogas ting 18n khi ndong do chét kho trong chat thai
nap vao bé phan giai ting 1én. Tuy nhién, khi vuot qua ngudng tbi da thi hiéu suét
phan giai cua biogas s& giam di, nong do t6i da duoc xac dinh trong nghién ciru nay
tuong duong 18,52 g/L/ngay [57]. Ngoai ra, kich thuéc hat hay d6 toi xdp cta chat
thai cling anh huéng dén hiéu suat xur 1y chat thai ctia cong trinh biogas. Nghién ctru
ctia Daniella Gallegos, khi giam kich thudc hat cia chét thai nap vao tir 2 cm xudng
0,2 cm c6 thé lam ting hiéu suat xir 1y chit thai ctia biogas 26% [63]. Nghién ctru cta
Hans-JoachimNaegele, kich thuéc hat chit thai nap vao biogas < 0,063 mm c6 hiéu
suat xir 1y cao hon 13,1% so véi hat c¢6 kich thugc >4 mm [90]. Trong qua trinh don
rira chudng nudi, thue hanh cua ngudi dan vé don phan kho, danh tron phan véi luong
phtt hop ciia nude rira chudng nudi/tam lon gitp tao trang khai kich thudc hat t6t cho
qua trinh hoat dong cua cong trinh biogas. V& ty 1& cac-bon/ni-to ctia nguyén liéu
(C/N), vi khuan yém khi trong bé phan giai ctia cong trinh biogas thudng tiéu thu cac-
bon nhiéu hon ni-to khoang 30 lan. Do vy, ty 1& C/N cua nguyén liéu nap cho cong
trinh biogas khoang 1/30 1a t6i wu [19], [118], [55]. Ty 1é C/N cta nguyén liéu nap
qua cao hodc qua thap déu khong c6 1gi cho qua trinh phan hily rac thai ciia cong trinh
biogas. Trong cac nhom chat thai, phan dong vat va thirc dn chin nudi 1a cac chét thai

co ty 1¢ C/N phu hop sir dung nap cho cong trinh biogas.

Theo doi khi biogas, nuwoc thai biogas

Trong sir dung an toan va hiéu qua cong trinh biogas, theo ddi khi biogas nham
xéac dinh thoi diém phu hop dé thuc hién nap chét thai/phan dau vao cho cong trinh
biogas. Qué trinh hoat dong hai giai doan cta cong trinh biogas gém giai doan dién
ra lién tuc tich khi va giai doan xa khi (Hinh 1.3). Trong giai doan tich khi, khi biogas
sinh ra chiém thé tich bé phén giai va ddy nude thai biogas trong bé phan giai ra bé
diéu 4p. Giai doan nay dién ra nhiéu hon trong thoi gian ngudi dan it st dung khi
biogas dé dun, thuong vao budi dém. Do viy, viéc theo dbi lwong khi biogas trudc

khi thuc hién 1an nap phan va chit thai dau ngay cho cong trinh biogas s& giup han
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ché viéc day chat thai chua dwogc xtr Iy triét dé tir bé phan giai sang bé diéu ap. Nudce
thai biogas chay ra tai thoi diém nay c6 thé mang theo nhiéu chat hitu co chua dugc
xtr Iy va cac vi sinh vat gdy bénh ra hé théng nudc thai cta cong ddng lam ting nguy
co 6 nhiém méi trudng, anh hudng dén sire khoe clia con ngudi va vat nudi. Khi theo
ddi thay luong khi biogas cao, ngudi dan can dun bét khi biogas trudce khi thyc hién

don rira chudng nudi dé nap phan/chit thai ddu vao cho cong trinh biogas.

HOAT DONG CUA THIET BI KHi SINH HOC

1. GIAI DOAN TiCH KHi: AP SUAT CUA HAM TANG DAN DEN LON NHAT

m

(a) Trang thai 4p suét bang 0 (b) Trang thai 4p suét dat cuc dai

2. GIAI DOAN XA KHi: AP SUAT CUA HAM GIAM DAN BEN 0

(b) Trang thai 4p suét dat cuc dai

(Nguén: S6 tay st dung khi sinh hoc
Du an chuong trinh khi sinh hoc cho

Glaj DOAN XA kh! nganh chan nuéi Viét Nam)

Hinh 1. 3. Cac giai doan hoat dong cta cong trinh biogas h¢ gia dinh [17]

Ngoai theo ddi murc khi biogas, ngudi str dung can theo ddi tinh trang nudc thai
biogas tai bé diéu 4p dé diéu chinh lwong phan/chit thai nap vao. Theo chu trinh hoat
dong, luong phan/chat thai nap vao méi hang ngay s& chiém thé tich bé phan giai va
day mot luong nude thai di xir 1y tir bé phan giai ra bé diéu 4p. Néu lugng phan/chét
thai nap vao qua nhiéu, vuot qua cong ning ctia bé phan giai thi nudc thai biogas bi
day ra bé diéu 4p c6 thé bao gdm ca luong chat thai chua duoc xtr 1y triét dé. Trang

thai tot nhat sau khi nap phan/chét thai dau vao 13 nude thai biogas tai bé diéu ap chua
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vuot ngudng toi da ciia bé diéu ap, khong chay ra ngoai méi trudng ngay tai thoi diém
nay. Pa s6 lwong phin/chat thai nap dau vao hang ngay cho cong trinh biogas HGD
c¢6 thé diéu chinh dugc bang cach diéu chinh luong nude don rira chudng nudi. Do
vay, theo ddi murc nude thai biogas tai bé didu ap nén dugc két hop theo ddi chat

lugng nudce thai biogas.

Yéu cau vé sinh moi truwvong doi voi cong trinh biogas

Phén/chat thai chin nudi xir 1y qua cong trinh biogas can dam bao giam thiéu cac
tac nhan vi sinh vat va ham luong cac chat hiru co, tir 6 giam nguy co 6 nhiém moi
truong va gidm nguy co sttc khde cho con nguoi va vat nuoi.

Céc chi sé danh gia yéu cau vé sinh méi trudng ddi voi cong trinh biogas gdm cac
dic diém vé cam quan mau, mui nudc thai biogas; ham luong chat hiru co dugc danh
gia thong qua cic chi s6 BODs.20, COD cuia nudc thai biogas so v6i phan/chét thai

nap dau vao; cac chi so vi sinh vat bao gom trirng giun, san, coliform [5].

Trong diéu kién thyc hanh st dung dang, nudc thai sau xtr 1y qua cong trinh biogas
khong mui hoi thdi va khong bo gy [5]. Mot s6 nghién ciru thuc nghiém da tai st
dung nudc thai biogas du tiéu chuan vé sinh lam thie an chan nudi [10]. Tuy nhién,
viéc danh gia cam quan vé mau va mui nude thai biogas bi tic dong kha 16n bai ngudi
danh gia va diéu kién moi trudng xung quanh cong trinh biogas ciing nhu chudng trai

chan nuoi cua HGD.

Mirc d¢ giam ham lugng chét hitu co trong phan/chat thai sau xir Iy qua cong trinh
biogas c6 thé duoc danh gia bang phan tich ham luong chat kho hodc cac chi sd nhu
cau 6 xy hoa hoc (COD) hodc nhu cau 6 xy sinh hoc (BODs.20) clia nudc thai biogas
so v6i phan/chat thai nap vao. Sir dung cong trinh biogas dat diéu kién vé sinh khi
ham lugng cac chat hitu co trong nudc thai biogas giam tbi thiéu 50% véi hon dich
phan/chat thai nap dau vao [5].

Nguyén 1y hoat dong co ban ciia cong trinh biogas 1a qua trinh 1én men yém khi
ctia mot s6 loai vi khuan. Trong diéu kién yém khi nhiét d6 ctia bé phan giai tang lén

khoang 43-55°C, hau hét cc vi khuan gdy bénh hiéu khi, cac loai don bao, tring va
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4u trung giun san s€ bi ti€u diét. Mot ) chiing coliform chiu nhiét van c6 thé ton tai
trong cac diéu kién nay. Viéc dam bao thoi gian luu hay néi cach khac dam bao khéi
luong phan/chat thai nap khong vuot cong ning thiét ké ciia cong trinh biogas, luong

coliform trong nudc thai biogas khong vuot qua 106 MPN/100 ml [5].

Mot 56 véu té khdc anh hudne dén sir dung an toan va hiéu qud céng trinh biogas

v' Moi truong Ky khi
Moi trudong ky khi 13 diéu kién quan trong dé cac vi khuan yém khi trong cong
trinh biogas c6 thé sinh truéng va hoat dong phan hiy cac chat hiru co tir réc thai. Sy
c6 mit ciia 6 xy trén bé mat hodc 6 xy hoa tan trong dich phéan giai déu khong c6 loi
cho qua trinh phan hay rac thai cua cong trinh biogas. Qua trinh nghién ctru va phat
trién, c6 nhitng giai doan ngudi sir dung nghi ngd vé hiéu qua cua biogas do k¥ thuat
xay dyung khong dam bao do kin ciia bé phan giai [94]. Yéu t6 dam bao méi truong
ky khi (d¢ kin) cua biogas con ddm bdo do an toan trong van hanh va sir dung biogas
tai ho gia dinh [19].
v" Nhiét do
Nhiét do ly tuong cho qua trinh hoat dong cua cong trinh biogas 1a 35°C. San
luong khi cua cong trinh biogas giam 10 rét khi nhiét do moi truong giadm. Qua trinh
sinh khi hiu nhu ngimg han khi nhiét d6 méi truong xudng dudi 10°C. Tai Viét Nam,
thoi tiét cac mién hodc céac vung sinh thai c6 su khac bi¢t kha 16n. Do vay, cac hudng
dan van hanh biogas kha chu trong dén yéu t6 nhiét d6 va c6 cac huéng dan phu hop
dé co thé tinh duoc thoi gian luu cta chit thai trong bé phan giai, dam bao chét thai
dugc xir 1y vé sinh triét dé va hiéu qua sinh khi t6t nhat [10]. Mot s6 nghién ctru trén
thé gi6i cling cho thdy hiéu qua xur 1y chét thai cua biogas giam dang ké khi nhiét do
thay d6i so véi nhiét d6 35°C [77], [84], [102].
v DopH
pH mai trudng trong bé phan giai tic dong toi hoat dong cta cac vi khuan yém
khi. M6i truong hoi kiém 1a thich hgp cho hoat dong cia cong trinh biogas, pH tdi
vu khoang 6,8 — 7.5. Khoang pH chap nhan duoc cia moi trudng bé phan giai cta

cong trinh biogas 1 6,5 — 8,5 [18], [55], [107]. Chi s6 pH thay d6i anh huong dén
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moi trudng hoat dong cua cac vi khuan yém khi, lam giam kha ning di héa cac chat
hitu co cua cac vi khuan nay, tir d6 lam giam hiéu suat hoat dong cua cong trinh
biogas. Khi pH giam xudng khoang 3,5 luong COD dugc xtr Iy chi bang 60% so voi
pH trung tinh [107], [125]. Luong khi Metan sinh ra cao hon dang ké khi diéu chinh
pH ctia bé phan giai tir 7,0 xudng 6,0 [122].

v' Thoi gian luu

Thoi gian luvu duoc xac dinh 13 thoi gian chit thai di tir diém dau vao (nap vao bé
diéu 4p) dén dau ra (nude thai biogas chay ra tai bé diéu ap) ciia cong trinh biogas.
Trong qué trinh van hanh cong trinh biogas, mot luong chat thai dugc nap dinh ky
mdi ngdy vao bé phan giai dé cung cap nguyén liéu cho qua trinh phan giai cia cac
vi khudn yém khi. Cac chét thai mai nap s& chiém chd ciia nguyén liéu cii va day dan
nguyén liéu cii d3 va dang duoc phan giai vé phia 16i ra cia bé phan giai. Bang 1.3
cho biét thoi gian luu cta chat thai trong bé phéan gidi cong trinh biogas theo hudng

dan cua Chuong trinh khi sinh hoc cho nganh Chin nu6i Viét Nam [18].

Bang 1.1 Thoi gian luu ddi véi chat thai dong vat theo Tiéu chuin nganh

Vung Nhiét @9 trung binh ngoai troi vé mua | Thoi  gian  luu
dong (°C) (Ngay)

I 10-15 55

I 15-20 40

i >20 30

(Nguon: Chuong trinh KSH cho nganh chan nudi Viét Nam) [18]

v Doctd
DPoc td 1a cac hoa chit e ché sy hoat dong va phat trién cta cac vi khuin yém khi
trong bé phan giai cong trinh biogas. Cac doc td thuong gap 1a khang sinh, chat sat
trung vé€ sinh chuéng trai, thudc trir sau, diét co, nude xa phong dugc st dung trong

sinh hoat, san xuat ctia ho gia dinh [17], [19], [42].

Ngoai ra, thuc hanh st dung cac bao ho lao dong nhu ging tay, khau trang, tng

cua nguoi dan khi van hanh hang ngay cling nhu céc hoat dong bao tri dinh ky ciing
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g6p phan dam bao an toan str dung cong trinh biogas HGD. Ngudi dan sir dung cong
trinh biogas c¢6 nguy co phoi nhiém vdi cac tac nhan vi sinh vat gay bénh co thé co
trong cht thai chan nudi, cac mdi nguy tir khi biogas va cac phu pham. Do vay, tuin
thu str dung dﬁy du cac dung cu bao hd khi thuc hién céc hoat dong sur dung cong

trinh biogas la can thiét d€ ngan ngura va giam thi€u cac phoi nhiém nay.

1.2.  Kién thirc va thue hanh ciia ngudi din vé sir dung an toan va hiéu qua
cong trinh biogas hd gia dinh trong xir Iy chét thai chin nudi
1.2.1. Chdn nudi, qudn Iy chat thdi chin nuéi va cong trinh biogas hé gia dinh

Chan nudi va quan ¥ chat thai chan nuéi

Trong nhirng nim gan ddy, nganh chin nudi Viét Nam di gip nhiéu kho khan,
thach thitc do tinh hinh dich bénh trong nudc va thé gisi dién bién phic tap. Tuy
nhién, san lugng va quy mé chin nudi van phat trién nham dap ing nhu cau luong
thuc, thuc phém trong nudc va xuét khau. Co cau nganh chan nuo6i Viét Nam dinh
huéng chin nudi tap trung, hién dai nhim ting ning suat va hiéu qua kinh té. Tuy
nhién, ty 18 chin nudi ndng ho dén nay van chiém mot vai trd quan trong trong nganh
chan nuoi va co vai tro to 16n trong ddm bao anh ninh lwong thuc ho gia dinh, dac
biét & cac khu vire nong thon va cac ving kho khan [27]. Tir d6 cho thay, chin nudi
lon quy mé ho gia dinh van can duoc dau tu thich dang vé co so ha ting dé dam bao
duy tri san xuét va cac yéu t6 khac nhu vé sinh méi trudng.

Bén canh nhiing két qua tich cuc vé san luong va qui mo, nganh chin nudi ciing
dang phai d6i mit v6i nhiéu thach thirc, trong d6 c¢6 quan 1y va xtr 1y chét thai chan
nudi. Luong chét thai trung binh ciia dan gia stic, gia cam khoang xap xi 85 tri¢u tan
phan/nim va 37 triéu tdn nudc thai/nam. Tinh trén dau gia stc, gia cam muc thai
trung binh 1,5 kg phan lon/ngay, 15 kg phan trau, bo/ngay, 0,8 lit nudc tiéu lon/ngay
va 9 lit nuée tiéu trau, bo/ngay [26]. Do vay, yéu cau quan 1y va xir 1y rac thai chin

nudi, dac biét 1a chdn nudi quy mo nho, quy mo ndng ho 1a rat quan trong.
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Bang 1.2: Lwong chat thai hang ngay cia dong vat

Pong vat Lwong phan twoi hang ngay (kg/ngay/ca thé)
Bo 15-20
Trau 18 - 25
Lon 1,2-3,0
Gia cam 0,02 -0,05

(Nguon: Chuong trinh KSH cho nganh chdn nudi Viét Nam)[18]

Hién nay, nhiéu phuong phap di va dang dugc ap dung dé quan 1y va xir Iy phan,
chat thai chan nudi va nudc thai chan nudi tai nong hd nhu quan 1y va xir 1y chat thai
bang cong trinh biogas (biogas), i dé 1am phan bén, str dung nudi ca khong qua 1, sir
dung bon cay khong qua 0, dém 16t sinh hoc. Nganh nong nghiép di c6 nhiéu bién
phap xtic tién ting cudng cac bién phap xtr 1y chat thai chin nudi tai nong ho [31].
Mot trong cac bién phap hi¢u qua hién nay 1a Chuong trinh khi sinh hoc cho nganh
Chan nudi Viét Nam, do Bo Nong nghiép va Phat trién Nong thon chu tri va duge tai
trg bai co quan phat trién Ha Lan [28].

Céng trinh biogas quy mé néng hd va mét sé ddic diém cia hé gia dinh

C6 nhiéu loai cong trinh biogas dugc xay dung va sit dung & quy mé ho gia dinh
(quy md nho). Trong do, loai cong trinh biogas phd bién duoc xay dung 1a loai cong
trinh nap c¢d dinh duoc xay dung bang vat lidu 1a gach, cat va xi mang. Loai cong
trinh biogas nay c6 dic diém 1a kich thudc bé phan giai khong 16n va phy thudc vao
luong nguyén liéu sdn cé dé nap cho cong trinh biogas. Hay néi cach khac, kich thudc
bé phén giai phu thudc vao tinh trang chin nudi cta ho gia dinh. Kich thudc bé phan
giai cong trinh biogas quy md ndng hd thuong giao dong dudi 20 m®, va khic nhau &
mdt s6 qudc gia nhu Nepal 1a 4 — 20 m?, Trung Qudc tir 6 — 10 me, Nigeria khoang 6
m? [99].

Mot nghién ciru trudng hop tai Pakistan cho thiy, cong trinh biogas thuong dugc
st dung cao hon & nhoém ho gia dinh c6 thanh vién tir 12 — 15 ngudi so vdi cac nhom
khac. Hoc van ngudi sit dung cong trinh biogas ¢ cac ho gia dinh chiém gan 50% la
nhirg ngudi c6 trinh d6 hoc van dudi 16p 8 [121]. Khao sat ngudi dung biogas tai

Viét Nam va mot sé nudc khac cho thdy, tai Ethyopia cac ho gia dinh ¢ s6 thanh
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vién trung binh tir 7 — 8 nguoi/HGD [58], tai Bangladesh tir 6 -7 nguoi/HGD [97], tai

Viét Nam tir 4 — 5 nguoi/HGD [24].

1.2.2. Kién thirc ciia nguwoi dan vé sir dung an todn va higu qud céng trinh biogas
trong xa Iy chat thdi chin nudi

Biogas 12 mot trong nhitng cong nghé méi cua thé ky XX duoc 4p dung vao doi
song sinh hoat va san xudt. Tai liéu tong quan ctia Alam Hossain Mondal va cong su
(2010) chi ra rang, mét trong cac thanh td quan trong dé ap dung thanh cong biogas
1a cung cap kién thirc va k¥ nang vé sir dung biogas. Cac kién thirc bao gom kién thirc
co ban vé st dung, bao tri va stra chira cong trinh biogas. Céc chuyén gia cia biogas
cling di chi ra rang, 30% hiéu qua cta cong trinh biogas phu thudc vao chat luong
xay dung, 70% con lai phu thudc vao qua trinh sir dung va bao tri [98]. Tuy nhién,
59% ngudi dung biogas tai Bangladesh (2013) duoc hoi cho biét chwa timg nhan duoc
thong tin vé hudng din sir dung va bao tri cong trinh biogas HGD [98]. C6 thé day la
nguyén nhan din dén mot nira trong s6 4.664 cong trinh biogas xay dung da khong
duoc tiép tuc sir dung do ngudi dung khong c6 du kién thic vé sir dung, bao tri va
stra chita cong trinh biogas. Va cac chuong trinh biogas & mot s6 nude khac va ngay
tai Bangladesh sau nay di lay bai hoc nay dé ting cudng cong tac tap huin, truyén
thong str dung cong trinh biogas HGD.

Hau hét c4c tai liéu tap huan va truyén thong co dé cap dén nguyén 1y hoat dong
co ban ctia cong trinh biogas 12 qua trinh 1én mem yém khi ctia mét s6 loai vi sinh
vat. Céc loai chét thai chinh c6 thé nap cho cong trinh biogas la cac chét thai hiru co,
dic biét 1a cac chat thai nong nghiép nhu phan gia suc, gia cAm, cic loai than thyc
vat, hodc thirc an thtra [17], [116]. M4t nghién ctru cua A. R. Islam tai Bangladesh
niam 2014 & nhitng HGD c6 st dung cong trinh biogas cho thay, 95% biét phan bo va
68% biét phan gia cam c6 thé sir dung nap cho cong trinh biogas. Trong khi chi 8%
cho ring cac chat thai nong nghiép néi chung va 42% biét thirc an thira c6 thé nap
cho cong trinh biogas. Thiéu kién thirc co ban cling duoc xac dinh 1a mot tr¢ ngai cua
ngudi dan khi 1ap dat va sir dung cong trinh biogas. Khoang 50% néng dan cho ring

ho khong c6 ngudn thong tin vé biogas dé tim hiéu [69].
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Két qua cac khao sat nguoi dung cho thay ty 16 ngudi dung biogas dugc tham gia
cac 16p tap hudn con han ché. Béo cdo khao sat ngudi dung tai Lao (2008), ty 16 ngudi
ding biogas chua bao gio dugc tap huan sir dung cong trinh biogas khoang (30%)
[56]. Khao sat tai Nepal nam 2010, 70,4% nguoi dung biogas khong nhan duogc tap
huan tir tho xay hodc can bd Chwong trinh Khi sinh hoc qubc gia. Tai Bangladesh,
bao cao danh gia kiém tra gidm sat Chuong trinh khi sinh hoc giaia doan 2011 — 2013,
59% ngudi str dung khong nhan duoc bat ky hudng dan sir dung ndo, 88% ngudi
dung biogas khong dugc hudng din vé sir dung cac phu pham sinh hoc cia biogas
[98]. Ngoai ra, nhiéu ddi tugng dugc tham gia tip huin lai khong phai 1a nguoi truc
tiép van hanh biogas ¢ ho gia dinh. Trong s6 21% ngudi chong trong gia dinh duoc
tap hudn sir dung cong trinh biogas chi 3% trong s6 ho c6 hudng dan lai cho ngudi
vo cua minh cach st dung cong trinh biogas. Trong khi d6, ngudi vo lai 1a nguoi thyc
hién chinh cac hoat dong trong qué trinh str dung cong trinh biogas HGDP hang ngay
[98]. Vi viéc thanh cong cta str dung biogas phu thude 30% vao chat luong xay dung,
nhung phu thugc 70% vao qua trinh str dung, bao tri, bdo dudng — day chinh la cong
viéc ctia ngudi van hanh biogas tai ho gia dinh. Do vay viéc tap huin dung ddi tuong
str dung 13 rt quan trong va can thuc hién ¢ ca nam giéi va nit gidi. Mot bao cao moi
nhat tai Ethyopia (2019) cho thay, 65% ngudi ding di dugc tap huan sir dung biogas.
Trong do, 62% duogc tap huén truc tiép tur tho xay va 32% duoc tap huén tr cac ky
thuat vién ctia Chuong trinh khi sinh hoc quéc gia Ethyopia [58].

Tai Viét Nam, khao sat ndm 2011 cho thay ty 18 ngudi dung biogas duoc tip huan
14 56,3%, chii yéu duoc tap huin bai can bd chuong trinh (63,4%) va thg xay dyng
(17,1%) [15]. Ty 1& nay ciing khong ting 1én nhiéu trong khao sat ngudi dung nam
2013 cua Chuong trinh khi sinh hoc cho nganh chan nuéi Viét Nam, khoang 43%
ngudi ding dugc tham gia cac 10p tap huan ngudi st dung, 48% nhéan duoc to roi
huong dan, 70% nhan duoc sd tay hudng dan thuc hanh, va 77% duoc hudng dan tai
chd [23]. Tuy nhién, thyc trang tdp huidn ngudi ding khong dong déu & cac dia
phuong khac nhau. Trong d6, tinh Ha Nam la mdt trong cac dia phuong co ty 1€ ngudi
dung duoc tap huan rat thap 1a 15% [23]. Ngoai ra, 70% cac ho tham gia trong chuong

trinh Khi sinh hoc cho nganh chan nuéi Viét Nam dugc nhan ) tay hudng dan st
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dung nhung chi 57% trong sé d6 cho biét da doc cudn sb tay nay. Khao sat ngudi
ding biogas nim 2013 tai Viét Nam cho thay, 12% nguoi dung biét rang trong nudc
thai va phu pham biogas c6 thé c6 cac mdi nguy gy 6 nhiém méi trudng [23].

Tom lai, cac danh gia vé kién thirc str dung cong trinh biogas da dugc thuc hién
16ng ghép trong cac danh gia ngudi ding biogas & mirc han ché. Mot sé két qua cho
thiy ngudi dung biogas thiéu kién thirc vé sir dung nhung chua chi rd cac kién thic
bi thiéu & ndi dung nao va muirc d6 thiéu nhu thé nao. Cac danh gia chu yéu tap trung
vao cac hoat dong ddo tao, tap huin ngudi dung khi ho gia dinh quyét dinh xay dung
cong trinh biogas. Cac nudc nong nghiép nodi chung va Viét Nam néi riéng, sb luong
cong trinh biogas do cac Chuong trinh khi sinh hoc hd tro xay dung chi chiém mét ty
1& nhét dinh, phan khic do cac HGP xdy dung cong trinh biogas ngoai cac chuong
trinh x4y dung boi cac tho khong chuyén. Két qua d6 cho thiy mot khoang thiéu hut
vé kién thirc sir dung cong trinh biogas dan t6i viéc thyc hanh chua dung trong st
dung cong trinh biogas HGD sé& duoc trinh bay trong phan tiép theo dudi day.

1.2.3. Thuec hanh ciia ngwoi din vé sir dung an todn va hiéu qud céng trinh biogas
trong xa Iy chat thdi chin nudi

Thuc hanh st dung hang ngay la hoat dong quan trong dam bdo an toan va hi¢u
qua trong st dung cong trinh biogas ho gia dinh. Trong d6, nhém hoat dong nap chét
thai dau vao duge xac dinh anh huong dén sir dung an toan va hi€u qua cong trinh
biogas do nhiéu yéu t6 nhu thoi diém nap chat thai, dac diém chét thai nap vao, trang
thai ctia chat thai nap vao, ... Ngoai ra, cac hoat dong gidm sat chét lugng nudce thai
va dam bao an toan chay, nd, ngat khi ciing 1a yéu to quan trong dam bao vé sinh, an
toan st dung cho nguoi dan.

Khoi lwong va loai chat thai nap ddu vao cho céng trinh biogas ho gia dinh:

Két qua khao sat nguoi dung biogas tai mot s6 nudc trén thé gidi va tai Viét Nam
cho thiy da s6 nguoi dung nap phin dau vao cho cong trinh biogas tir 1-2 1an/ngay.
Khao sat tai Nepal nam 2009-2010, hau hét cac ho gia dinh (75,6%) thuc hi¢n nap
chat thai cho biogas mdt lan/ngay, mot ty 18 nho thyuc hién nap 2 lan/ngay (16,3%),
con lai 12 nap 2 ngay mot 1an hodc thua hon. Tuy nhién, lugng phan nap hang ngay

ctia phan 16n (81,5%) cac ho tham gia khao sat déu thap hon so véi khuyén nghi 1a



23

7,5 kg/m. Thuc té ngudn chit thai chin nudi tai cic néng ho c6 nhiéu hon nhung do
luong khi d6t da du sir dung (71,1%) nén ngudi dan khong tiép tuc nap phan dau vao
nita [43]. Pén khao sat nim 2017-2018, viéc nap chat thai cho cong trinh biogas d
c¢6 nhitng thay d6i khi hau hét (99,0%) ho gia dinh déu nap toan bd chit thai chin
nudi hién c6 cho cong trinh biogas. Viéc thira khi biogas dugc tao ra khong con 1a 1y
do dé nguoi dan khong nap hét chit thai hién c6 [44]. Tai Bangladesh (2010), lwong
chat thai nap vao hang ngay dao dong trong khoang 46 — 119 kg/ngay cho cong trinh
biogas c6 kich thudc bé phan giai tir 1,6 — 4,8 m3. Panh gia so bd cho thay lugng
chat thai nap vao cao hon muc Khuyén nghi (7,5 kg/ngay/m3) [97]. Dbi véi ngudi
ding biogas tai Lao (2008), két qua khao sat cho thiy phan 16n nguoi dung (83,0%)
c6 du ngudn chat thai nap hang ngay cho cong trinh biogas. V&i khuyén nghi thoi
gian luu 1 40 ngay va luong nap trung binh khoang 5 — 8 kg chat thai/l m® thé tich
bé phén giai/ngay [56].

Tai Viét Nam khao sat tir nam 2009 dén 2013 cia Chuong trinh Khi sinh hoc cho
nganh chin nudi Viét Nam cho thay ty 1¢ ngudi ding biogas c6 tuan thu dung vé khéi
luong phan/chat thai nap vao hang ngay cho cong trinh biogas HGD chua cao. Két
qua khao sat nguoi dung biogas nim 2011 cho thdy luong phin nap vao hang ngay
cho cong trinh biogas 13 khac nhau. Nhung khong c¢6 méi twong quan nao dugc xac
dinh gitrta quy mo cong trinh biogas voi lugng phan nap vao hang ngay. Pac biét,
nhom cong trinh biogas quy mé nhoé < 10 m? lai duoc nap luong phan nhiéu hon nhém

c6 kich thude vira 10 — 15 m?® (bang 1.3).
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Bang 1.3. Lwgng phan trung binh nap vao cong trinh biogas hang ngay theo

khao sat ngwoi dung biogas nam 2011 [15]

Téng hrong phan nap vao cong trinh biogas

Kich thwéc cong .
STT (kg/ngay)

trinh biogas (m°®)

Trung binh Trung vi

1 <10 30,8 23,3
2 10-15 26,7 18,4
3 >15-20 49,8 32,0
4 20-25 37,4 20,0
5 > 25 309,2 155,0

Vé loai chat thai nap vao cong trinh biogas, phan gia stic 1a loai duoc st dung ¢
hau hét tat ca cac nudc duge khao sat. Do vy, luong chat thai nap hang ngay ciing
phu thudc nhiéu vao tinh trang chan nuoi cua ndng ho hay noi cach khac la ) luong
dau gia suc dugce chin nudi. Tai Nepal, ngoai phan gia stc 1a ngudn nap chinh cho
biogas, 65,9% ho gia dinh c6 két ndi nha vé sinh v&i cong trinh biogas, ¢ nghia Ia
phan nguoi cling dugc st dung la nguyén li€u nap cho biogas [43].

Viéc sir dung khi biogas cho dun nau duoc st dung ¢ tat ca cac bira an ctia ngudi
dan va thot gian dun phu thude va khdi lugng cua bira an. Dac biét, thoi gian dun gas
cho bita sang gdm ndu tra va nu in sang 1 nhidu nhat. Hoat dong nay sé& tao khoang
tréng trong bé phan giai gitp qué trinh nap phan dau vao cho cong trinh biogas duoc
t6t hon [43], [44].

Tuan thu xu ly phdn va ty 1é pha lodang phan: nuoc truoc khi nap cho cong trinh
biogas ho gia dinh

Tuén tha xu 1y phan trude khi nap lam giam kich thudce hat ctia phéan va tang tinh
d6ng nhét ctia hdn dich phan khi nap tirc 13 gitp qué trinh xt 1y phan ctia bé phan giai
dién ra tot hon. Qua trinh xtr Iy phan trudc khi nap luén di kém qua trinh pha loing
phan v6i nude. Tuy nhién, néu luong nuéc duge sir dung qua nhiéu lai lam giam hiéu

qua xtr Iy phan ctia bé phan giai va tao ra mot s6 hién tuong bat thuong trong hoat
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dong cua cong trinh biogas, dic biét 1a viéc tao vang trén bé mit bé phan giai. Ty 18
pha loing duogc khuyén nghi cia phan: nudc 1a 1: 2. Tai Bangladesh (2010), hau hét
cac ho gia dinh c6 tron chét thai voi nude trude khi nap cho biogas, trong do6 ty 18
trén chat thai va nudc 1a 1:1 phd bién hon ty 16 1:2 [97]. Khdo sat tai Lao nim 2008,
ty 16 ngudi dung nap chat thai hang ngay cho cong trinh biogas véi ty 16 nap chat thai
va nude 1:1 déu & mic 85% [56].

Tai Viét Nam, thuc hanh cta ngudi st dung biogas vé nap chét thai hang ngay
cho biogas ho gia dinh, ty 18 nguoi ding c6 thuc hanh dung & cac nam co su thay doi
(khao sat tir naim 2009 — 2013). Tuy nhién, xu huéng thay ddi khong theo quy luat
nhat dinh. Ty 1é ngudi ding o tudn thu dung vé udc lugng dung ty 16 phan/chat thai
v6i nudc dé nap hang ngay vao biogas rat thap, dao dong dudi 40% (hinh 3) [13],
[15], [14], [23]. Tham chi két qua khao sat nam 2013 14 0% [7]. Thuc trang nay dan
dén lugng chat thai nap vao hang ngay cho cong trinh biogas vuot qua cong ning

thiét ké, lugng chit thai chua duge xu 1y triét dé va co nguy co gay 0 nhiém moi

truong.
100.0%

81.5% 81.0%

80.0% V

60.0% Ty 56.4% é
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Hinh 1.4. Thye hanh ciia ngwoi dung biogas vé nap chat thai cho bé phéan giai
Thyc hanh giam sat, bao tri, bao dudng trong qua trinh sir dung cong trinh biogas
ho gia dinh
Khao sat tai Lao (2008), nguoi dung biogas khong thuc hién cac hoat dong bao

tri biogas 1a kha cao. Ty 1& nguoi dung khong thyc hién kiém tra ro ri khi gas tir cong
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trinh biogas, khong sir dung bay nudc dé phong ngira khi biogas vuot qué ngudng,
va khong don bun thai tir bé ling ngoai lan luot 13 57%, 56% va 59% [56]. Trong
khao sat nay ciing cho biét 67% nguoi ding c6 két ndi truc tiép nha vé sinh ho gia
dinh v&i cong trinh biogas.

Khao sat ngudi dung biogas tai Kenya nam 2014, khoang 30% trong s6 120 ngudi
dung biogas dugc khao sat co6 giam sat lugng khi gas cia cong trinh biogas. Khoang
60% nguoi dung biogas khong lap biy nuéc (hay dong hd do gas hinh chit U) dé ngin
ngira 10 i khi gas tir cong trinh biogas. Ngoai ra, 86% nguoi dung biogas cho biét cac
van dé bat thuong cia cong trinh biogas dugc phat hién khong phai do nguoi ding
ma do cac k¥ thuat vién ctia chuong trinh Khi sinh hoc [92].

Tai Viét Nam, khao sat ngudi dung khi sinh hoc nam 2011 cho thay 28.7% ngudi
dung khi sinh hoc ¢6 theo ddi sy hinh thanh vang va thyc hién pha vang cho bé phan
giai ciia cong trinh biogas HGD [15]. Két qua khao sat nguoi ding biogas nim 2013,
chi 19,0% ngudi dung c6 thue hién hat ba cin, 13,0% ngudi ding vot vang trong bé
phén giai cia cong trinh biogas [23].

1.2.4. BPdc diém vé sinh ciia nwéc thdi sau xi Iy qua cong trinh biogas hg gia dinh
va mét sé nguy co sirc khée

Cong trinh biogas dugc xay dung va dua vao su dung da giup ho gia dinh xu ly
t6t ngudn chét thai va rac thai chin nudi. Mot trong nhitng nhom tiéu chi dugc suwr
dung dé danh gia hiéu qua cta cong trinh biogas HGD 1a kha ning loai bo céc vi sinh
vat va phan hiy cc cht hitu co trong chat thai. Chét luong vé sinh nuée thai sau xtr
1y qua cong trinh biogas khong chi thé hién hiéu qua xtr 1y ciia cong trinh biogas HGD
ma con thé hién tinh an toan trong sir dung cong trinh biogas ddi véi con ngudi, vét
nudi va moi truong [31], [42], [60], [68]. Mot sé nghién ciru cho thay, cong trinh
biogas c6 kha nang xtr Iy chat thai lam giam néng do BODs.20, COD trong nudc thai
khoang 64 -80% [32], [21]; nghién ctru ctia Lansing va cong su (2008), cong trinh
biogas quy mé ho gia dinh lam giam chi s6 COD trong chat thai tir 2968 mg/L xudng
con 472 mg/L [78]. Pdng thoi, qua trinh xir Iy chat thai chin nudi bang cong trinh
biogas ciing gitp 1am giam s6 luong cac vi sinh vat chi diém vé sinh nhu coliforms,

E. coli va cac vi sinh vat gdy bénh nhu Salmonella [21], [32], [67]. Theo Nguyén Thi
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Hong va cong sy (2012), xir 1y chat thai chan nudi bang cong trinh biogas 1am giam
50% luong Fecal coliform trong chét thai [21]. Hodc xur 1y chat thai bang cong trinh
biogas lam giam cac chi s6 vi sinh khac trong chat thai tir 3-4 logio. Tuy nhién, do
nhiéu 1y do khac nhau, da phan chat luong nudc thai sau xir Iy ciia cong trinh biogas
tai Viét Nam con chira nhiéu tac nhan gay hai cho stic khée. Tuy nhién, do nhiéu ly
do khac nhau, da phan chét luong nudc thai sau xir Iy ciia cong trinh biogas tai Viét
Nam con chira nhiéu tic nhan gay hai cho stic khoe. Cac nguyén nhan thuong gap 1a
xay dung chua diing quy cach, van hanh str dung chua phu hop, lugng phan va chat
thai nap hang ngay vuot qua céng nang thiét ké. Do d6, lugng E. coli, Salmonella
trong nudc thai sau xu 1y chi giam duogc 1 — 2 logao [67].

Pam béo chat luong vé sinh cta nudc thai va cic phu pham sau xir Iy qua cong
trinh biogas rat quan trong ddi véi stre khoe con nguoi, vat nuoi va moi truong vi viée
sir dung nudc thai va phu pham sau xir Iy qua cong trinh biogas vao canh tic nong
nghiép rat phd bién. Phu pham cua cong trinh biogas chira khoang 93% nudc, 7%
chat kho (4,5% 1a hop chét hitu co va 2,5% la chat vo co) [18]. Phu pham khi sinh
hoc chira nhiéu chét dinh dudng ¢ thé hoa tan c6 tic dung lam phan bon va cai tao
dat tot. Thanh phan chét dinh dudng trong phu pham cong trinh biogas, trong d6 co
ty 16 NPK, phu thudc rat nhiéu vao nguyén liéu nap cho cong trinh va ty 1¢ pha loing
nguyén li¢u khi nap [17], [19]. Céc bao cao khao sat ngudi dung tai Viét Nam cho
thay ty 18 ho gia dinh sir dung phu pham khi sinh hoc kha cao, ndm 2011 1a 42,9% va
nim 2013 khoang 40,0% [15], [23]. P6i voi cac hd ¢ sir dung phu pham khi sinh
hoc, cac phuong thure st dung dugc ghi nhén 1a st dung truc tiép, luu trix dé sir dung
hodc 1 cung cac loai phan bon khac, va mot ty 1€ nho ho gia dinh sir dung phu phém
nay cho chian nudi. Phu pham cong trinh biogas duoc sir dung trong trong trot thudng
1a dang 1ong; trong chan nudi phu peong trinh cong trinh biogas da phan dugc sir dung
tric tiép lam thirc an cho ca. P6i voi cac ho khong st dung phu pham khi sinh hoc thi
cac phu pham nay dugc xa thang ra moi truong. Theo 1y thuyét, cdc phu pham khi
sinh hoc 13 ngudn phan bén giau dinh dudng cho cay trong. Tuy nhién, chét lugng vé
sinh ctia cac phu pham khi sinh hoc van 1a vin dé ban khodn trong diéu kién van hanh

tai Viét Nam va mot s6 nudc trén thé giéi. Trong trudng hop van hanh chua dat yéu
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cau, chat thai chua duoc xir 1y triét dé s& ton tai nhiéu mbi nguy trong phu pham khi

sinh hoc. Do vy, sir dung cac phu phadm ndy trong canh tac nong nghiép va/hoic xa

b6 ra mdi truong déu mang dén cac nguy co st khoe cho cong dong va nguy co stic

khdée moi truong.

1.3.  Can thiép dwa vao cdng dong va ap dung trong nghién ciru giai quyét
cac van dé phat trién cong dong nong nghiép nong thon

1.3.1. Mé hinh can thiép dwa vao cong dong

Nhiéu thap ky qua, cac can thiép dua vao cong dong (Community-base
Interveintion) da dugc tng dung phd bién nham giai quyét cac van dé nong nghiép
néng thon, stc khoe moi trudng va sire khoe y té cong cong. Can thiép dua vao cong
nhan manh céc dic tinh vé su tham gia ctia cong dong, tinh trao quyén, tinh bbi canh
va tinh tiép can hé thong [80], [83]. Trong do, su tham gia mé ta cach thirc, mirc do,
thoi diém ma cac ddi twong trong cong déng tham gia vao qué trinh xac dinh van dé
uu tién, xay dung ké hoach va/hoac chién lugc can thi¢p, trién khai thuc hién va theo
ddi, danh gia két qua thuc hién chuong trinh can thiép [52], [93], [109]. Su tham gia
1a yéu t6 quan trong dé xac dinh dugc bdi canh cia cta cong dong, cac vu tién ciing
nhu céac thuan lgi va rao can khi trién khai cac hoat dong can thi¢p. Diéu chinh céc
can thiép dé phu hop véi bdi canh cong dong s& gitip ting hiéu qua, tinh cam két va
tinh bén viing cua cac chuong trinh can thi€p. Mgt khia canh khac cua can thiép dua
vao cong dong 1a tinh trao quyén, dé cap téi kha ning ctia cong dong trong viéc kiém
soat cac diéu kién, hoat dong can thiép c6 thé gitp thay doi cac vén dé stc khoe cong
d6ng [113]. Trao quyén gitip cong dong danh gia tot hon cac nhu ciu va cc van dé
y té cong cong ma cong dong dang ddi mit cling nhu xac dinh duoc cac cach thic
giai quyét kha thi va hiéu qua trong boi canh cua cong dong.

Nhiéu mé hinh can thiép dua vao cong dong di dugc phat trién va ing dung trong
cac nghién ctru thue hanh. C6 nhitng mé hinh phu hop véi cac can thiép vé hiéu qua
kinh té nhu cac can thiép ddnh gia chi phi — lgi ich, chi phi hiéu qua ... Cac m6 hinh
khac lai tap trung vao 1ap ké hoach va trién khai cac chuong trinh gido duc va nang
cao suc khée nhu mé hinh danh gia tac dong suc khde (HIA), mo hinh Quy nghién
ctru dich vu Y té Canada, mé hinh Tiép can — Ap dung — Hiéu qua va Duy tri (RE-
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AIM), m6 hinh PRECEDE-PROCEED [80]. Trong d6, mé hinh PRECEDE-
PROCEED di duoc ap dung nhiéu trong 1ap ké hoach va trién khai cac can thiép nang
cao strc khoe. Mo hinh PRECEDE-PROCEED gdm hai qua trinh, PRECEDE tip
trung vao chan doan/danh gia bdi canh cua céng ddng vé nhu kinh té-xa hoi, gido
duc, moi truong, dich té hoc strc khoe tac dong dén cac nhoém yéu to khuynh huéng,
yéu td ting cudng, yéu td cho phép. PROCEED dé cap dén cac chinh sach, quan 1y
diéu hanh tac dong dén cac nhém yéu t6 khuynh hudng, yéu td ting cuong, yéu td
cho phép nham xay dung ké hoach va trién khai cac chuong trinh gidao duc ning cao

strc khoe (Hinh 1.5) [50], [80].

Pha 4a. Xac Pha 3. Khag Pha 2. Khao sat, Pha 1. Khag
dinh can sat gido duc va dichté, hanh vi va sat xa ho1
Hoat dong ddnh gid ciia PRECEDE:
Xdc dinh muc tiéu va ddnh gid ban diu
Can thiép ]
Pha 4b. Di truyén
Danh gi1a
thi fuc TTGDSK | ¥
hanh o| Ysutoting Hanh vi X
chinh va e At
chinh ‘ § Sitc khoe [ Chatlione
T Chinh /‘ cuog song
a@vgv]_:’l‘ ./:/'vvvvvvv:‘ M(’j] >
sach, 10 . (o
chite Yéu t6 cho rong
phép.

innnm, el e QU e e AP i nruin PR PP AP AP

AP PR U PP PSP NPT RIS AP PP APPSO i St RN AP

Pha 5. Trién khai can Pha 6. Danh gid Pha 7. D4nh gid két qua |
thiép qua trinh YA tic dong

Hinh 1. 5. M6 hinh PRECEDE-PROCEED ap dung trong cac nghién ctru can
thiép dwa vao cong dong [65]

M6 hinh PRECEDE-PROCEED nhin manh swa ké hop cac bang chimg tir qua
trinh chan doan/danh gia véi timg cap do sinh thai/bdi canh cong ddng; thic day su
két hop 1y thuyét chuyén mén khoa hoc véi kinh nghiém thyc tién, quan diém/tap
quan cua cong dong thong qua cac qua trinh 1ap ké hoach can thiép c6 su tham gia
ctia cong dong [65], [80]. Tir ban chat, img dung va phwong thirc thuc hién cho thay
mo hinh PRECEDE-PROCEED phu hop véi nghién ctru nay nham thay d6i kién thirc,
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thue hanh cua ngudi dan trong sir dung cong trinh biogas HGD trong xir 1y chat thai
chdn nuoi.
1.3.2. Mgt sé cdch tiép cén c6 sw tham gia dé \gp ké hoach va trién khai can thigp
duwa vio céng dong

Sy tham gia ctia cong dong (Participatory) trong cac can thiép dua vao cong dong
da dugc 4p dung trong nhiéu nghién ctru v6i nhiéu hinh thire khac nhau. Trong do,
mot s hinh thirc st dung phd bién nhu dénh gid néng thoén cd su tham gia
(Participatory Rural Appraisal — PRA), 1ap ké hoach c6 sy tham gia (Participatory
Planning) [61], nghién ctru hanh dong c6 su tham gia (Participatory Research Action)
[104], dich té hoc c6 su tham gia (Participatory Epidermiology) [40], hoc tip va hanh
dong c6 sy tham gia (Participatory Learning and Action) [111], nghién ctru c6 su
tham gia ciia ndng dan (Farmer Participatory Research) [66].

Pénh gia nong thon cé sy tham gia ciia cong dong (Participatory Rural Appraisal
— PRA) la phuong thirc tiép can khoa hoc - xa hdi, bat dau dugc dé cap vao cudi
nhitng nam 70 ciia thé ky XX [37], [141]. PRA con dugc goi 1a phuong phap hoc tap
tur kinh nghiém thuyc tién cta cong déng, ap dung cho cong déng va duoc thuc hién
boi cong dong [126]. Y tuéng co ban ciia phuong thire tiép can nay 13 thu thap, phan
tich va danh gia nhanh cac thong tin vé diéu kién nong thon va cac dic thu dia phuong.
Nhirng thong tin nay dugc thu thap tir sy hop tac chat ché gitra can b nghién ctru voi
nguoi dan tai dia ban nghién ctru. M6t cach cu thé hon, PRA 1a su két hop cac phuong
thire tiép can va cac phuong phap dé cong ddong néu ra va phan tich cac diéu kién thuc
té vé cac van dé trong cudc sdng cia ho. Tir d6, cong dong 1ap ké hoach, thyc hién,
theo ddi va danh gia cac hoat dong nham thay d6i cac diéu kién sdng theo hudng tbt
hon. Nhom nghién ciru dong vai trd 13 yéu té hd trg, chat xuc tac cho cac qué trinh
phan tich, 1ap ké hoach va thuc hién cac hoat dong dé sin sang cho su thay d6i clia
cong ddng [36]. Nhu vay, c6 thé thiy truyén thong dua vao cong ddng co thé duoc
coi 1a mot dang cuia PRA, trong d6 nhing ngudi ndng dan thuc hién truyén thong cho
nhau goi 14 cac gido duc vién dong diang. PRA di duoc Robert Chambers dé cap dén

trong tai liéu “Rural appraisal: rapid, relaxed and participatory” [37].
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Lap ké hoach c6 su tham gia ctia cong dong (Participatory Planning) dé xay dung
cac giai phap hiéu qua va bén viing cho phat trién cong dong 1a mot qué trinh kho
khén va phtrc tap. Lap ké hoach c6 sy tham gia doi hoi mot hiéu biét rong vé cic van
dé vin hoa — kinh té - x4 hoi, su tich cuc tham gia ciia cong ddng va cac bén lién quan
trong qua trinh thao luan dé hai hoa cac mau thuan loi ich khi trién khai cac giai phap
can thiép [87]. Lap ké hoach c6 su tham gia d3 va dang dugc ap dung rong rii trong
cac linh vyc khoa hoc, trong d6 c6 Y té cong cong. Qua trinh nay yéu cau sy tham
gia cia nhiéu bén lién quan cung cap cac dir liéu dé xay dung kich ban va thao luan
cac diéu chinh cho phu hop véi bdi canh cong dong [45]. Su phdi hop cia nhiéu bén
lién quan trong 1ap ké hoach bao gdm ngudi dan trong cong dong, chinh quyén dia
phuong, cac nha khoa hoc va co thé ca cac to churc cung cép dich vu tao nén mot cach
tiép can xuyén nganh phi hop trong xu huéng hién nay.

Hoc tap va hanh dong c6 sy tham gia (Participatory Learning and Action) dugc
bt dau xay dung, ap dung tir nim 1987 véi ghi chi 13 mot phwong phap danh gia
nhanh néng thon. Cach tiép can nay dugc sir dung dé thuc day cong dong tham gia
trao d6i, hoc tap kinh nghiém va ap dung céc giai phap can thiép phu hop. Cac phuong
phap thao luan, phong van két hop véi cac phuong phap truc quan duoc str dung dé
cong d@)ng hoc tap, phan tich khi xac dinh nhu cau, xay dung ké hoach, trién khai,
theo ddi va danh gia cac chuong trinh can thiép [51], [89]. Cach tiép can nay da duoc
st dung hiéu qua tai cac cong d@)ng khu vuc néng thon cia cac nudc dang phat trién.
Phuong thirc nay cho phép nguoi dan chia sé nhén thirc cia hg va xac dinh cac uu
tién dya vao bdi canh thyc té ciia cong dong dia phuong. Viée tham gia cia cong
d6ng trong qua trinh tiép nhan, phan tich va trién khai ké hoach can thiép s& thuc day
dé cong dong tu thuc hién cac thay dbi theo nhitng phat hién cta ho [111].

Téng quan mdt s6 cach tiép can co sy tham gia cho thiy, sau ndi dung co thé tim
hiéu duoc tir chinh cong dong 1) Mot 13, su tham gia gitp nha nghién ctru va cong
déng hiéu dugc muac do hiéu biét, kién thic thuc tién va nang lyc cua cong déng vé
chu d& nghién ciru; 2) Hai 13, tim hiéu duoc cach don gian hoa viée tao ra cic moi
lién hé cta cong dong véi bén ngoai va sém thiét 1ap cac mdi lién hé nay dé tao diéu

kién trién khai cac hoat dong can thiép. Trong khudn khd cac nghién ctru can thiép
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cong dong thi cic mbi lién hé & day co thé hiéu 13 mbi lién hé ctia nhom nghién ctru
v6i ngudi dan, véi chinh quyén dia phuwong va cac bén lién quan khac; 3) Ba 13, xac
dinh duoc cac cach thirc mo hinh héa phu hop dé chia sé, truyén tai cac thong tin tir
nha nghién ctru t6i cong dong va nguoc lai. Vi du cach dé mot nguoi din co thé hiéu
duoc cac cau hoi nghién ctru ciia nha nghién ctu trong cac khao sat cong dong va
cung cép lai cac thong tin phu hop. Hay cach ngudi dan mo ta cac kién thirc va hanh
vi thye tién cua ho thong qua cac md hinh cho nhitng nha nghién ciru hiéu, vi c6 thé
nhirng nha nghién ctru 1a nhitng ngudi chua bao gio thyc hién cac hoat dong canh tac
ndng nghiép; 4) Bon 13, tinh trinh ké thira. Cach thirc mot cong cu PRA sir dung trong
cac nghién ctru trudce cho thay hiéu qua s& dugc ap dung tét hon cho céc nghién ctru
tuong tu sau nay. Do vdy, so sanh diéu kién van hoa, kinh té, xa hoi ctia cong dong
nghién ctru v6i cac cong dong trude do6 1a can thiét dé co thé ap dung kinh nghiém
clia cac nghién ctru trudce trong trudng hop nay; 5) Nam 13, hoc tap cong dong va dinh
hudng lai cach thuc truyén thong, hudng din s& gitip giam thoi gian tap huin 1y
thuyét, s&m dua kién thirc vao thuc hanh; 6) Sau la, su chia sé thong tin can nhanh va
pht hop véi vin hoa, xa hoi tai cong dong. Cac tiép can co su tham gia ap dung trong
thue tién dé xtr Iy cac van dé nong nghiép nong thong can 3 yéu td: Phuong phap thuc
hién, nhan thirc va hanh vi ciia cong dong, su chia s¢ thong tin [37], [119]. Tir sau ndi
dung nay cho thiy cach tiép can c6 sy tham gia phu hop 13 cong cu phu hop ap dung
trong 1ap ké hoach va thyc hién mé hinh can thiép cong dong theo PRECEDE-
PROCEED, dam bdo ba ndi ham co ban la lap ké hoach c6 su tham gia va thyc hién
cac chuong trinh can thiép, sy tham gia ctia da nganh, va sy phan cap [80]. Pong thoi
cac dic diém cua cach tiép can co sy tham gia cling phu hop véi dic diém cua can
thiép c6 sy tham gia cia cong dong bao gém su tham gia ctia cong dong, tinh trao
quyén, phtt hop bdi canh, cach tiép can hé théng [80]. Cu thé:

Tinh trao quyén 1a su ting cuong tinh tu chi ctia ngudi din trong qua trinh ra
quyét dinh Iya chon cac giai phap phi hop trong qua trinh xay dung ké hoach can
thiép, cling nhu qua trinh thyuc hién ké hoach can thiép sau nay. Trao quyén hiéu qua
khi chi phi, loi ich duoc 1am 18 ngay tir khi bat du Iya chon ngudi dan tham gia vao

can thiép. Viéc nguoi din ty nguyén dong ¥ tham gia chwong trinh can thiép 1a biéu
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hién trao quyén r& nhat. Cac thao luan nhom bude dau va nhitng diéu chinh hop 1y
ctia chuong trinh can thiép dya trén cac ¥ kién ctia nguoi din giup ho cam thay dugc
gia ting vai tro, dong thoi cling 1am tang trach nhiém ctia ngudi dan véi chuong trinh
can thiép [37], [85], [95].

Tinh tham gia dugc thé hién qua cac dac diém vé tinh dai dién, tinh nhoém. Mac
du viée chi lya chon mot sd nguoi tham gia vao hoat dong ddi khi dan t6i cac han ché
vé d6 bao phu cua hoat dong va su phién dién cua né. Nhung cac nghién ctru can
thiép cong dong néi chung thuong c6 ngudn luc kha han ché va cac ké hoach can
thi¢p s€ kho trién khai theo ding ké hoach trong toan bg cong déng. Do vay, khi lya
chon nhitng nguoi dai dién tham gia vao can thiép can dua ra dugc cac tiéu chi dam
bao tinh dai dién ciia d6i twong. Céc tiéu chi duoc sit dung bao gom su dong gop cia
doi tuong cho hoat dong, tinh ty nguyén, kinh nghiém cua ddi tuong, biéu quyét Ira
chon qua hop nhom, hodc doi khi tiéu chi Iyra chon dugc mo rong cho tat ca cac dbi
tuong c¢6 co hoi cod thé tham gia cac hoat dong can thi¢p. Trong khuon khd nghién
ctru nay, tiéu chi tién quyét lua chon dbi tuong duoc su dung la su tu nguyén va tinh
cam két ctia ngudi dan tham gia cac hoat dong can thiép [37], [85], [95].

Tinh nhém duoc xac dinh la su déng nhét cia cac thanh vién tham gia & mot )
dic diém. Trong céc can thiép cong dong vé canh tac ndng nghiép, cac dic tinh co
thé dugc stir dung dé phan nhom cac ddi tugng can thiép nhu loai vat nudi, cay trong,
cach thirc xir Iy chét thai chin nudi. Viéc phan nhom cac dbi twong cho phép cac d6i
tugng c6 cung mdi quan tim tham gia thao luin trong mot nhém. Trong nghién ctiru
nay, nguoi dan tham gia nhom can thiép cé cung dic diém 1a c6 sir dung cong trinh
biogas va c6 chan nuoi lon.

Su phu hop véi bdi canh va tinh hé thong thé hién qua cac dic diém vé tinh thuc
tién, tinh giai doan va tinh hop téc. Kién thtc thuc tién cua nguodi dan vé canh tac
néng nghiép néi chung va sir dung cong trinh biogas trong xir Iy chét thai chin nudi
ndi riéng c6 vai tro quan trong dam bdo tinh kha thi cua céc hoat dong can thiép.
Nguoi dan nim cac kién thire, théng tin vé thyc tién truyén thong cua dija phuong
trong san xudt, canh tac. Ho hiéu rd va biét cac méi lién hé gilta nhitng ngudi dan

trong cong dong va gitra ngudi dan voi chinh quyén va cac bén lién quan khac. Cac



34

thong tin d6 1a rat quan trong dé nhom nghién ctru xay dung cac hoat dong phu hop
v6i bdi canh cua dia phuong. Panh gia kién thirc thyc tién cua ngudi dan dam bao
tinh ké thira ctia cac hoat dong can thiép va tang tinh kha thi ctia chuong trinh can
thiép. Tuy nhién, vi¢c khai thac kién thtrc thuc tién cta nguoi dan can c6 sy nhan
dinh va phén tich nham tuong budc loai bé cac kién thirc khong con phu hop. Pong
thoi dam bao qué trinh cung cip thong tin 1a mot su dong gop hai chibu giira ngudi
dan va nhom nghién ctru [37], [85], [95].

Cac mdi quan hé trong cong déng ludn ton tai va co thé 1a dong luc hoac rao can
khi trién khai cac hoat dong can thiép. Trong bdi canh ngudi dan chinh 13 cac gido
duc vién ddng ding thi viéc hiéu rd cac mbi quan hé cia ho trong cong dong gitp
giam thiéu cac rao can trong qué trinh truyén dat thong tin va ting vai tro ctia cac gido
duc vién dong ding trong cong dong. Cac cong cu can thiép s& lam ting sy tin tudng
clia nguoi dan vao céac gido duc vién dong dang [37], [85], [95].

S6 luong va giai doan ctia sy tham gia ciing 1a mot yéu t6 can duoc xem xét trong
qua trinh trién khai can thiép. Chuong trinh can thiép c6 thé dugc chia thanh nhiéu
giai doan khac nhau. Céc thanh vién nhom can thiép khong nhat thiét phai tham gia
ngay tir ddu. C6 nhitng giai doan can sé luong tham gia thich hop dé dam bao tinh
kha thi cua hoat dong. Yéu t6 nay dic biét quan trong khi cac hoat dong can thiép
dugce thuc hién theo kiém md hinh hoa theo hinh thirc cAm tay chi vi¢c va qua trinh
truyén dat kién thtrc, thuc hanh mang tinh truc quan [37], [85], [95].

1.3.3. Mgt sé nghién ciru can thigp dwa vao céng dong trong gidi quyét cdc van
dé y té cong cong va néng nghiép néng thén

Francoise Gourmelon va cong su (2013) da thuc hién nghién ctru tai dao Ushant
ctia Phap, str dung phuong phap mo hinh héa dong hanh (hay con goi 1a phwong phap
dong vai), ddy 1a mot dang cong cu cua cac tiép can PRA [64]. Muc dich cta nghién
ctru nham ap dung phuong phép c6 sy tham gia ciia cong dong nhim thay doi nhan
thirc va thyc hanh ciia nguoi dan trong sir dung dat bén viing. Trong phuong phap
nay, qua trinh tham gia ctia cong ddng dong gop cac kién thirc va kinh nghiém thuc
tién dang dién ra tai cong dong dudi sy hd trg cia nhém nghién ciru da nganh. Nghién

ctru thue hién qua 4 budc, gom: xac dinh cac bén c6 vai tro thuc day hoac han ché
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viéc khai thac dit ty nhién, xac dinh céc dong luc trong viéc phu xanh cac khu vuc
dat trong hodac khai thac né, st dung so d6 khai niém dé chinh thic hoa su tuong tac
gilta cac nhom trong cong ddng va viéc chiém hiru tai nguyén thién nhién cia ho,
dinh nghia cic hoat dong khai hoang dat tir nhién thong qua hanh vi va ban chit cua
cac hoat dong nay [64]. Mot tro choi dong vai da dugc phat trién trén nén tang cac
hoat dong duoc thiét 14p & trén, tir d6 ndng cao nhan thirc cla cong ddng trong qua
trinh khai thac, sir dung dét tu nhién nhung can dam bao su can béng va phat trién
bén vitng ciia hé sinh théi.

Waniganeththi Geethika (2017) da néu vai trd ctia PRA trong lap ké hoach phat
trién néng thon bang cach ap dung cac cong cu so d6 hoa trong d6 cd phuong phap
so d6 hoa cong dong xa hoi [119]. Mot phuong phap quan sat cong dong va ghi nhan
nhén thire, hanh vi va cac mbi quan h¢ cua ho trong thuc hién cac hoat dong sinh hoat
san xuat trong x4 hoi. Loi ich ctia 4p dung PRA trong xay dung cac hoat dong phat
trién nong thon 1a phat huy vai trd cta cong dong trong trién khai va quan 1y cac hoat
dong [119]. Tuong ty nhu hoat dong xdy dung d6i ngii GDV dong dang trong nghién
ctru can thi¢p nay.

Chuong trinh Mang luéi An toan ning sudt san xuét ctia Ethyopia (Ethiopia’s
Productive Safety Net Program) da 4p dung cach tiép can PRA trong trién khai cac
hoat dong nghién ctru cua chuong trinh. Trong nghién ctru nay, cac cong cu da dugc
str dung gém thao luan nhom, lich thoi vu [59]. Thao luan nhom da duogc ap dung dé
nguoi dan chia sé cac kién thuc va kinh nghiém thuc tién cua ho vé cac hoat dong
sinh ké ma ho dang 4p dung trong san xuat hién nay. So d6 cong dong ciing giup tim
hiéu mdi lién hé ciia cac nhom ngudi khac nhau trong cong dong cua tinh Afar trong
cac hoat dong san Xuat cling nhu cham séc suc khoe. Lich thoi vy két hop cung lich
thoi biéu hoat dong hang ngay dugc sir dung triong nghién ciru ndy dé mo ta cac hoat
dong san xuat theo mua va cac hoat dong san xuit hang ngay theo thoi gian [59]. Ca
3 loai cong cu thdo ludn nhém, so dd cong déng va lich thoi vu déu 1a c6 thé ap dung
trong nghién ctru nay dé tim hiéu vé kinh nghiém tién cta ngudi dan trong str dung

cong trinh biogas HGD tai hai xa cua tinh Ha Nam.
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Lena L. Fuldauer va cong su (2019) ap dung phuong thuc 14p ké hoach c6 sy tham
gia dé xay dung ké hoach quan 1y rac thai dap tng muc tiéu bén ving cho dao
Curacao, Venezuela [61]. Lap ké hoach c6 su tham gia dugc thuc hién thong qua 4
budc co ban: danh gia hién trang cong dong, xay dung mo hinh du kién, thir nghiém
va danh gia mo hinh, khuyén nghi ap dung. Lap so dd cac bén lién quan ¢ nhiéu cip
dd duoc thuc hién, 13 co s& dé xac dinh vai tro cling nhu sy tham gia ctia mdi bén
trong viéc xac dinh wu tién cling nhu dé& xuét cac giai phap [103]. Pai dién can bo
quan 1y dia phuong, nha nghién ciru, dai dién céac to chirc phi chinh phil va ngudi dan
tai Curacao dugc chon chu dich theo vi tri cong viéc, tﬁng 16p xa hdi, hoc van. Phoéng
van sau duoc thuc hién véi nhirng doi tuong nay va xac dinh mat s6 bdi canh quan
trong cua cong déng ma cac khao sat dinh luong ban dau chua xac dinh duoc. Cac
can bg quan 1y, cac nha nghién ctru, dai dién cac td chirc phi chinh phu va nguoi dan
tai Curacao da gitip xac dinh, khoang 1/4 cic may tai ché rac thai tai Curacao dang
hoat dong khong dung quy trinh va cong dong trén dao dang thiéu kha nang xir Iy cac
chat thai nguy hai. Qu4 trinh dtic két kinh nghiém ctia cac bén lién quan va cong dong
tai Curacao thong qua céac thao ludn nhém da xac dinh hai chiéu hudéng twong phan
vé quan 1y chit thai bén vitng. Tir d6, hai hai nhom chién lugc uu tién ciing duoc dé
xuat dé 1ap ké hoach trién khai: 1) Chién lugc cac can thiép nham giam phét thai,
giam chén l4p va giam tong lwong chat thai; 2) Chién lugc can thiép dau tu cong nghé
tai ché, tai thu hdi nang luong tir chat thai [61]. Nghién ctru nay da thé hién duoc cac
dic tinh vé su phan cép, lap ké hoach c6 sy tham gia va thuc hién cac chuong trinh
can thi¢p, sy tham gia ctia da nganh cua mdt can thi€p 1ap ké hoach phat trién co su
tham gia ctia cong dong, mot mo hinh phat trién tir mé hinh PRECEDE-PROCEED
[80].

Niam 2018, Patranit Srijuntrapun di 4p dung céch tiép can nghién ciru hanh dong
cO su tham gia trong quan ly rac thai tir thuc an thura tai tinh Ayutthaya, Thai Lan
[104]. Trong nghién ciru nay, nhém can thiép hanh dong bao gdm 20 thanh vién 1a
ngudi dan duoc lwa chon chu dich tir cong ddng. Phuong phap thao luan nhém 1a mot
cong cu quan trong trong nghién ctru, dugc st dung nhu nhitng hoat dong hoc tap va

hop tac thyc hanh cac giai phap trong chwong trinh can thiép. Két qua cua thao luan
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nhom da xac dinh cong déng thiéu kién thuc vé tan dung rac thai tir thirc an thtra va
cac HGD khong c6 du dién tich dat dé xtr Iy rac thai tir thirc 4n thira 13 cac diém yéu
ctia cong ddng. Tuy nhién, tir thao ludn nhém nguoi dan ciing biét duoc trong cong
ddng c6 nhitng ngudi biét cach xir Iy rac thai tir thire n thira bang cac san phdm men
vi sinh va sin sang chia sé kinh nghiém cta ho. Pong thoi, ngudi dan trong cong
ddng ciing sén sang ling nghe nhitng 101 khuyén, hoc tap kién thirc va kinh nghiém
tir nhitng ngudi d6 vi d6 1a nhitng nguoi hang x6m cua ho [104]. Y tudng nay chinh
1a chién lugc truyén thong dua vao cong dong, sir dung chinh ngudi dan trong cong
ddng dé truyén thong cho nhitng ngudi ¢ nhitng dic diém gidng nhu ho, nhitng ngudi
thuc hién truyén thong goi 1a gido duc vién déng dang. Cach thirc truyén thong nay
gitip tang tinh tham gia ctia cong dong vao cac hoat dong truyén thong, tan dung cac
ngudn liuc von c6 cta cong dong va ting kha nang duy tri 6n dinh hoat dong can thiép
tai cong dong [47].

Mot cach thirc tham gia khéc ctia cong dong trong cic nghién ciru can thiép 13 hoc
tap va hanh dong c6 su tham gia dugc James P. Terry va cong su ap dung nam 2009.
Hoc tap va hanh dong c6 su tham gia cua cong déng dugc James P. Terry 4p dung
trong nghién ctru quan 1y chat thai chin nudi lon tai mot sd ving nong thén & Fiji
[111]. Tai mot s6 ving nong thon cua Fiji, xy dung cac chudng trai chin nudi lon
doc theo céc con séng dién ra kha phd bién. Chit thai chian nudi lon duoc thai xudng
gy 6 nhiém ngudn nudc cic con song 1a mot van dé strc khoe moi trudng can duoc
cai thién. Trong bdi canh d6, mdt nhém cac chuyén gia va cac nha nghién ctru da
danh gia thyc trang 6 nhiém moi trudng do chat thai chin nudi tai Fiji va chia sé cac
thong tin t6i cong dong va cac bén lién quan. Cac cong cu nhu thao ludn nhom, so do
hoa cong déng, so do cac bén lién quan, sO dd VENN d3 duoc st dung dé cong d@)ng
cung tham gia tim hiéu nguyén nhan va cac bién phap khic phuc van dé 6 nhiém nay.
Céc hoat dong thdo luan c6 sy tham gia duoc thuc hién lip di lip lai nhiéu 1an, két
hop véi nhitng sang kién duoc dua ra nhu thay doi thoi quen lya chon vi tri xay
chudng nuéi, sir dung mun cua dé G phan thay vi thai bo thing ra séng va méi trudng
bén ngoai [111]. Viéc lap di lap lai nhiéu 1an cac thao luan co sy tham gia gitip ting

budc thao g& cdc mau thuan loi ich ton tai trong cong dong, danh gia hi€éu qua cua
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cac sang kién va qua trinh truyén tai kién thirc va kinh nghiém trién khai cac sang
kién. Nguoi dan dd chap nhan cic sang kién va thyc hanh cac sang kién nay. Trong
nghién ctru ndy, cach tiép cin nghién ctru va hoc tip co su tham gia ciing chi ra vai
trd gidi ciia ngudi dan trong cong dong va vi tri x3 hoi cuia cta cac bén lién quan cung
cap cac sang kién ciing quyét dinh sy thanh cong cua chuong trinh can thiép.

Mot khi canh khac vé vai tro cua su tham gia trong céc can thi¢p dua vao cong
ddng d6 1a chuyén d6i vai tro ctia ngudi ndng déan tir bi dong tiép nhan céac sang kién
sang chi dong xay dung cac sang kién. Nghién ctru ctia Michael Hauser (2016) vé
chuyén doi vai tro ciia nong dan trong viéc danh gia va ap dung céc sang kién trong
san xuat nong nghiép tai huyén Hoima, Uganda [66]. Sinh ké ctia nong dan tai huyén
Hoima d c6 nhiing thay d6i manh mé& chuyén tir canh tac va chin nudi phuc vu doi
song sang hinh thirc canh tac hitu co phuc vu thi trudng. Qua trinh chuyén doi duoc
thuc hién trong giai doan 2004 — 2010 théng qua cach tiép can thiic diy doi méi nong
thon gém 5 budc: Chan doan x3 hoi c6 sy tham gia, danh gia thi truong c6 sy tham
gia, nghién ctru c6 sy tham gia cia ndng dan, phét trién doanh nghiép, theo ddi va
danh gia c6 su tham gia [72]. Trong nghién ctru nay, sau mdt thoi gian tham gia tap
huén va tiép nhan cac tu van tir Trung tdm Dich vu Tu vAn néng nghiép Qudc gia,
noéng dan dugc chia thanh nhém va sir dung chinh céc tai nguyén cua minh dé thu
nghiém cac phuong phép canh tac hitu co. Trong qué trinh thuc hién, cac cudc hop
nhom hang tuan giira cic nong dan va cé sy tham gia cta cac can b khuyén nong.
Céc kién thtrc va kinh nghi¢m thuc tién duoc cac nong dan chia sé trong nhom va can
bd khuyén nong hd trg giai thich cac két qua thir nghiém. Két qua ctia qua trinh theo
ddi va danh gid co su tham gia cho thiy, nong dan tham gia nghién ctru dugc chia
thanh 3 mutc d6 dua vao su tich cuc, cam két cua ho dbi véi chuong trinh can thi¢p
[66]. Mirc d6 cao nhat 13 nhém ndng dan thuc sy gin bé mat thiét véi cac can bo
khuyén nong, thuc hién tbt cac thi nghiém va cam thiy c6 quyén sé hitu va ti hao vé
cac két qua dat dugc; ho tich cuc chia sé cac thanh cong ciia minh véi cong dong.
Mtrc d6 tht hai, nhém noéng dan thuc hién cac thir nghiém theo hudéng dan cia can
bd khuyén néng nhung murc d6 chia sé cac kinh nghiém dat dugc chi gidi han trong

cac nhom gan nhu trong nhom, ngudi than va ban be. Muc do thtr ba, nhém ndng dan
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thuc hién céc thir nghiém theo hudng dan cua can bd khuyén nong nhung tir chdi
nhén trach nhiém nhém va han ché chia sé cac kinh nghi¢m dat dugc. Cac phat hién
nay cho thy vai trd quan trong cta tinh cam két, tinh tu nguyén va cach thtrc chuyén
ddi vai tro chu dong ctia nguoi dan khi thuc hién cac chuong trinh can thiép dua vao
cong dong.

1.4. Du an Sang kién xay dung va phat trién sirc khée sinh thai & Pong Nam A
1.4.1. Tong quan vé dw dn

Du 4n Sang kién xay dung va phat trién Strc khoe sinh thai  Dong Nam A (FBLI)
do Trung tdm Nghién ctru Y té cong cong va Hé sinh thai (CENPHER), trudng Dai
hoc Y té cong cong thyc hién bang kinh phi tai tro ciia Trung tim Nghién ciru Phat
trién Quéc té Canada (IDRC). Thoi gian thyc hién du 4n tir thang 02/2012 dén thang
1/2017, tai tinh Ha Nam. Muyc ti€u chung cua du 4n 1a xay dung chuyén nganh strc
khoe sinh thai dua vao nghién ctru, dao tao, tich hop véi chinh sach va két ndi mang
luGi dé tap trung vao giai quyét cac van dé stc khoe con ngudi gan lién v6i tham canh
ndéng nghiép & cac qudc gia Pong Nam A.

Noi dung hoat dong ciia du an gdbm 4 cau phan chinh: nghién ciru, xay dung ning
luc, phd bién kién thirc va két néi mang ludi. Trong d6, cdu phan nghién ctiru duoc
danh gia 1a rat quan trong va dat tién dé ciing nhu cung cip céc bang chimg dé trién
khai cac cau phan khac. Cau phan nghién ciru dugc chia thanh 2 ndi dung gdm nghién
ctru tham do va nghién ctru hanh dong. Trong d6, “Nghién ctru can thiép thay doi
kién thirc, thuc hanh ctia nguoi dan vé sir dung an toan va hiéu qua trong quan 1y cht
thai chan nuoi tai hai xa cta tinh Ha Nam nam 2014 — 2016” 1a mot cdu phﬁn cua
nghién ctru hanh dong.

Tham canh nong nghi¢p dem lai nhiéu loi ich cho x3 hdi nhu cai thién an ninh
lwong thuc, dinh dudng va san xuat dinh huéng xuat khau. Pong thoi n6 ciing cd
nhirng tac dong tiéu cuc anh hudng dén cac van dé strc khoe ciia con nguoi va dong
vat, dic biét 1a chét thai chin nudi. Qua trinh xir Iy khong tot chat thai chan nudi c6
thé gy ra cac van dé strc khoe méi trudng, dong vat va con nguoi.

Tir thyc trang néu trén két hop véi cac modi quan tdm cua cong dong tai dija ban

nghién curu tai tinh Ha Nam, dy an FBLI da chon mdt s6 chu dé lién quan dén quan
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1y va xir 1y chat thai nong nghiép 1 trong tim. Cac ndi dung nghién ctru gdm: 1) Xac
dinh cac van dé n6i com tai dia phuong lién quan dén quan 1y rac thai nong nghiép —
nong thon; 2) Thuyc trang cac giai phap quan 1y va xir Iy chat thai nong nghiép — nong
thon; 3) Giai phap can thiép nhim nang cao hiéu qua quan 1y rac thai néng nghiép —
nong thon.
1.4.2. Théng tin vé dia ban nghién ciru

Ha Nam la tinh nam trong khu vuc dong bang song Hong. Theo théng ké nam
2014, Ha Nam c6 dan s6 1a 798.572 nguoi, sinh séng trong 254.399 ho gia dinh. Tong
dién tich dat ty nhién 12 86049 ha, trong d6 co ciu dat danh cho cac nganh kinh té
néng nghiép gdm 43.738 ha tham canh ndng nghiép, 6.375 ha dit trong ring va 4.824
ha dat nudi trong thity san [33]. Hi Nam c¢6 6 don vi hanh chinh cap huyén va thi xa
bao gdm: thi xd Phu Ly, huyén Duy Tién, huyén Kim Bang, huyén Ly Nhan, huyén
Thanh Liém va huyén Binh Luc. Trong nhitng nim gan day, nganh chin nudi cua
tinh duy tri twong dbi 6n dinh vé dau con ciing nhu san lwong. Theo Cuc théng ké
tinh Ha Nam nam 2014, san luong chan nudi lgn trén toan tinh tinh theo dau con dat
414.039 con, san luong thit xuat chudng dat 55.363 tan [11]. Ttr nam 2005 — 2013,
nhiét d6 khong khi trung binh quan tric tai tinh dao dong trong khoang 23,0 — 24,6°C.

Kim Bang 14 huyén néng nghiép thudc tinh Ha Nam, gom 18 xa va 1 thi trin. Dan
s6 toan huyén 13 118.252 ngudi, mat do dan sd trung binh 13 673 nguoi/km?. San
lugng chin nudi lon cta huyén tinh dén thang 12/2014 dat 42.952 dau con gém lon
thit, lon nai va lon duc giéng, khong tinh lgn sira. San lugng thit tir chdn nuoi lon dat
5.433 tan. Xa Hoang T4y thudc huyén Kim Béang. X4 c6 10 thon tuong duong véi 10
xO6m, trong d6 c¢d 1 thon biét 1ap vai cac thon khac va duge ngéan cach boi song Nhug.
Theo théng ké cua Uy ban nhan dan xi Hoang Tay 6 thang dau nam 2015, dan s
toan xa 1 5.325 ngudi, 1862 HGD. Co cau kinh té ctia xi chi yéu 1a nong — 1am —
thiry san (chiém 51,0%), tiéu tht cong nghiép — xdy dung (26,4%) va dich vu (22,6%).
Chan nudi ctia xa trong ndm 2014 duy tri dan gia stic, gia cAm. Trong d6, dan lon dat
6.500 con [35].

Huyén Duy Tién nim & phia Pong Béc cua huyén Kim Bang, doc theo dé song

Hong. Huyén c6 dién tich ty nhién 14 12.100 ha, dan s6 116.088 ngudi [3]. Nam 2014,
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téng san lugng chan nuoi lon cia huyén dat 39.129 dau con, san luong thit dat 4.759
tan [4]. Huyén c6 19 x4 va 2 thi trin, trong d6 c6 xa Chuyén Ngoai. X4 Chuyén Ngoai
huyén Duy Tién c6 di¢n tich d4t tu nhién cta xi 1a 877,67 ha, trong do6 dién tich dat
canh tac 1a 508,42 ha. Dén sb toan x3 1 9.324 ngudi véi tong s6 2.347 HGD. Co cau
kinh té ctia xa chi yéu 1a nong nghiép, phat trién dong déu ca trong trot va chin nudi.
Téng dan lon khong tinh lon sita trén dja ban x4 1a 3.585 con, va tong dan gia cAm 1a
31.500 con [34].

1.4.3. Nghién cvru sinh va du dan

Nghién ctru sinh 1a mot thanh vién tham gia thuc hién du 4n “Sang kién x4y dung
va phat trién Stc khoe sinh thai & Dong Nam A”, duoc tai tro kinh phi bo1 Trung tdm
Nghién ctru phat trién quéc té (Canada), va duoc trién khai boi Trung tAm Nghién
ctru Y té cong cong va strc khoe hé sinh thai (CENPHER). Nghién ciru sinh tham gia
cht yéu vao cdu phan nghién ciru ciia du an va phat trién ndi dung luan an dya trén
cAu phan nghién ctru nay

Céc hoat dong cu thé cua nghién ctru sinh trong du an gém co:

Tham gia xay dyng va phat trién dé cuong nghién ciru. Dy 4n d trién khai mot
sb nghién ctru tham do tai dia ban nghién ctru dé xac dinh cac van dé quan tam chu
dao ctia cong dong. Budc dau, cac nghién ctru tham do d xac dinh dugc chi dé chinh
clia cau phan nghién ctru 14 cac van dé sirc khoe cong dong lién quan dén tham canh
ndéng nghiép va chin nudi. Giai doan tiép theo ctia dy an s& dé xuat va trién khai mot
s6 giai phap can thiép tai cong dong dira trén co sé cua cac nghién ctru tham do.

Tham gia thuc hién nghién ctu nhu thu thap s6 liéu, thu thap mau xét nghiém,
phan tich sb lidu va viét bao cdo va viét bai bao khoa hoc.

Hudng dan cac hoc vién cao hoc tham gia mot phan trong cac cdu phan cia du
an.

Puoc phép stir dung cac dir liu, s6 liéu cta dy an cho qua trinh thyc hién luén an

nghién ctru sinh.
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Dua trén 1y thuyét vé moé hinh PRECEDE-PROCEED 4p dung trong can thiép dua vao cong dong, khung 1y thuyét ctia nghién

ctru duogc trinh bay nhu dudi day:

Chinh séach, quy dinh, hiedng dan vé sir dung an
toan va hiéu qua cong trinh biogas HGD:

- D6i ngii tho xay dung, can bo khuyén néng

- Quy dinh vé BVMT cua dia phuong

- HO tro tai chinh

- Cac chuong trinh truyén thong

3

Kién thirc st Thyc hanh sw dung cong
dung cong trinh trinh biogas HGD:
biogas HGD: - An toan: theo doi sir dung
- An toan: xay khi biogas, VS nuoc thdi
dung, VSMT, va phy pham, bao dudng

hang nadm

- Hiéu qua: thiét ké xay
dung, xu Iy va nap phdn
hang ngay, s dung khi
biogas, bién phap ky thuat
tang hiéu suat phan hay

chay nd, ngat khi [**
- Hiéu qua: xu ly
mam bénh, phan
hiay chat thai,
sinh khi, cac k¥
thuat ho tro

Cung cip kién thuc vé st

dung an toan, hi¢u qua cong

trinh biogas HGD cho nguoi

dan:

- Tai liéu truyén thong

- Truyén thong truc tiép tir nhém
GDV

- Truyén thong truc tiép bang
tham HGD ctia nhom GVD va
nhom nghién ctru

¢

'

Ddc diém ciia nguoi din va HGD:

- Chan nuoi va canh tac nong nghiép

- Loai hinh cong trinh biogas HGD

- Str dung khi biogas va cac phu pham

- Sin sang hoc tap va chia sé kinh nghiém voi hang
x6m, cong d(‘Bng

Pau vao

[

»

v

Dao tao doi ngli GDV tai cong
dong dya trén cac tiép can co
su tham gia

Thay d6i kién thirc,
thuc hanh cta nguoi
dan vé st dung an
toan va hiéu qua
cong trinh biogas
HGD

Y

:

Hu6ng dan thyc hanh vé su
dung an toan, hi€u qua cong
trinh biogas HGD thong qua:

- Cung cip tai liéu huéng dan
quy trinh nap chat thai va theo
doi hoat dong cua cong trinh
biogas HGD

- Huéng dan, lam mau

- Giam sat va thaim HGD

Cai thién chat luong
vé sinh nudc thai
cong trinh biogas
HGDb

- Giam s6 luong
cac vi sinh vat

- Giam néng do
cac chat hiru co,
hoa chat

Hi¢u qua kinh

té - xa hoi:

- Giam bénh tat

- Giam 6 nhiém
moi trudng

- Cai thién kinh
té gia dinh

|

Cai thién chat
luong cudc
sdng ctia nguoi
dan trong cong
dong

Qua trinh can thig(p — K&t qua ngin han — Tiac dong dai han
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Trong nghién ctru nay, danh gia dau ra ctua nghién ciru can thiép chi dung lai ¢ do
luong cac két qua ngan han bao gdbm:

Thay ddi kién thire, thuc hanh coa nguoi dan veé sur dung an toan va hi¢u qua cong
trinh biogas HGD.

Cai thién vé sinh nudc thai cong trinh biogas HGD bao gdm mdt chi sé vi sinh

(Coliform) va hai chi s6 hoa hoc (COD, BODs.2).
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CHUONG 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. D6i twong nghién ciu

2.1.1. Cong trinh biogas ctia ho gia dinh

Tiéu chi chon:

v' Ho gia dinh dang sinh sdng tai x3 Hoang T4y hoic xd Chuyén Ngoai
v C6 cong trinh biogas

v/ Cong trinh biogas hd gia dinh van dang duoc sir dung

v H¢ gia dinh c6 chan nu6i lon

Tiéu chi loai:

v Cong trinh biogas hd gia dinh quy mé trang trai

v Chi1 ho khong dong ¥ tham gia nghién ciru

2.1.2. Nguoi dan

bai di¢én hd gia dinh c6 cong trinh biogas sau day goi la nguoi dan

Tiéu chi chon:

v' C6 ho khiu va dang sinh séng lién tuc it nhat 6 thang tai xa Hoang T4y hoic
xa Chuyén Ngoai

v' Pang sinh song tai ho gia dinh c6 str dung cong trinh biogas duogc Iya chon &
trén

v Truc tiép tham gia vao str dung hang ngay ddi v6i cong trinh biogas cia HGD

Tiéu chi loai

v' Mic bénh khong thé tham gia vao nghién ctru

v' Khoéng dong y tham gia nghién ctru

2.1.3. Mau nuéc phan nap dau vao va nudc thai biogas

Tiéu chi lya chon:

Cong trinh biogas dugc lira chon 1y mau nuéc phin nap dau vao va nude thai
biogas can dam béao dat céc tiéu chi sau:

v’ La coOng trinh biogas ctia cac HGD da dugc chon ¢ muc 2.1.1

v/ Cong trinh biogas c6 thé md duge nip bé diéu ap



45

v' Chu HGD cam két déng y mé nip bé diéu ap khi nhom nghién ctru thyuc hién
1y mau.

v' Miu nudc phan nap dau vao va mau nudc thai duge lay theo Tién chuan Viét
Nam vé 14y mau nuéc thai [1] dap Gng yéu cdu vé mau cho quy trinh xét
nghiém ctia Trung tim xét nghiém — Truong Pai hoc y té cong cong va Khoa
Vi khuan, Vién vé sinh dich té Trung wong:

o Pusb luong
o Ho so miu rd rang
o Puogc dung bang dung cu ldy miu do cic phong xét nghiém néu trén
cung cap
- Tiéu chi loai trur

v Loai trir cdc mau ¢ cic cong trinh biogas chi 1ay dugc 1 trong 2 loai: nudc
phan nap dau vao hodc nudc thai biogas.

v' Cac mau dung trong cac chai bi hd, v& trong qua trinh van chuyén

v/ Cac miu c6 nhan bj mo trong qua trinh van chuyén.

2.2.  PDia diém va thoi gian
2.2.1. Dia diém
- Nghién ciru dugc tién hanh tai xi Hoang Tay, huyén Kim Bang va xa Chuyén

Ngoai, huyén Duy Tién, tinh Ha Nam.

- Trong do, xa Hoang Tay c6 3 x6m dugc chon 1a dia ban can thiép (xé6m Dong I,
xom Gitra, XOm Chéu). Thon L6 Ha duoce chon 1a dia ban can thi¢p tai xa Chuyén

Ngoai. Cac x6m, thon con lai cia hai xa Hoang Tay va Chuyén Ngoai dugc chon

1a dja ban ddi chung (Hinh 2.1).
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Hinh 2. 1. So' d6 dia ban nghién ciru tai xa Hoang TAy va xia Chuyén Ngoai tinh

Ha Nam

2.2.2. Thoi gian

2.3.

Thoi gian thuc hién dé tai 2014 — 2019. Trong d6, thoi gian nghién ctru dugc trién
khai tir 2014-2016.
Nghién ctru dugc chia thanh 2 giai doan:
v Giai doan danh gia ban dau: 2014 — 2015
v' Giai doan can thiép: 2015 — 2016
Thiét ké nghién ciru
Thiét ké nghién ciru: Nghién ctru mo ta cit ngang va nghién ctru can thiép dua
vao cong dong, danh gia trudc sau c6 nhoém ddi chimg.

o Trong d6, nghién ctru mé ta cat ngang duoc st dung nham danh gia kién
thirc, thue hanh ciia ngudi dan vé str dung an toan va hiéu qua cong trinh
biogas HGD trong xir 1y chat thai chin nubi.

o Nghién ctru can thiép dya vao cong dong, danh gia trudc sau ¢6 nhom dbi
chtng dé danh gia két qua can thiép thay ddi kién thirc, thuc hanh vé st
dung an toan va hi¢u qua cong trinh biogas cia HGD trong xir 1y chat thai
chdn nuoi.

Phuong phap nghién ctru dinh luong két hop dinh tinh
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(2) can thiép

Nhom can thi¢p » | Nhom can thi¢p
(1) Panh gia (3) béanh gia sau
trudce can can thiép

Nhom ddi ching » | Nhom déi ching

Hinh 2. 2. So' @6 thiét ké nghién ciru can thiép
Thiét ké nghién ctru can thiép gdm 3 giai doan: i) Panh gia trude can thiép ddi

v6i kién thic, thye hanh ctia ngudi dan vé sir dung an toan va hiéu qua cong trinh
biogas HGB; ii) Can thiép sir dung cac cong cu truyén thong di duoc xay dung; iii)
Panh gia kién thirc, thuc hanh ciia nguoi dan vé str dung an toan va hiéu qua cong
trinh biogas HGD sau can thi¢p (Hinh 2.2 va 2.3).

2.3.1. DPanh gia trudc can thiép

- Phuong phap nghién ctru dinh luong dugc ap dung cho giai doan trude can thi¢p
(Giai dogn 1 — Hinh 2.3).

- Pbi twong 14 nguoi dan dai dién cho cac HGP c6 st dung cong trinh biogas tai
hai xa Hoang Tay va Chuyén Ngoai cua tinh Ha Nam.

- Mot nghién ctru cit ngang timg thang 3 — 6 ndam 2015 dugc thyc hién bao gom
cac hoat dong:

o Phong van str dung ciu hoéi dinh lugng ¢ ciu tric san dé danh gia thuc
trang kién thtrc, thuc hanh cua nguoi dan vé sir dung an toan va hiéu qua
cong trinh biogas HGD trong xir Iy chat thai chan nuoi.

o Lay miu phan nap dau vao va nudc thai diu ra ciia cong trinh biogas HGD
dé danh gia thuc trang vé sinh ctia nuée thai biogas va hiéu qua xur 1y chat
thai ctia cong trinh biogas trudc can thiép.

2.3.2. Can thi¢p
- Phuong phap nghién ctru can thiép c6 su tham gia ciia cong dong duoc ap dung cho
giai doan can thi€p (Giai doan 2a, 2b, 2¢ — Hinh 2.3).
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Chuong trinh can thiép truyén théng trong 6 thang

Giai doan 1

PV 442 nguoi
dan dai dién
442 HGD co6
su dung
biogas

Xét nghiém
72 mau phan
nap dau vao
va 72 mau
nudc thai cua
cong  trinh
biogas tai cac
HGD da duoc
phong van &
trén (E. coli,
coliform,
COD,
BODs20)

Giai doan 2a
Nhom nghién
ciru da nganh:

Chia sé két qua
danh trudc can
thiép

Dé xuat md hinh
va tai liéu truyén
thong can thiép

Nguoi
nhom GDV:.

Chia sé kinh
nghiém thyc tién
st dung cong
trinh biogas
HGD va canh tac
ndng nghiép

Gop y diéu chinh
mo hinh va tai
lidu truyén thong
can thiép

»

Sau can thi¢p

dan igm e

Giai doan 2b

Nguoi dan nhom GDV-

24 nguoi dan nhom GDV nhén tai
liéu truyén thong va thuc hanh thir
nghiém theo quy trinh don v¢ sinh
chuong nuoi theo moi cap HGD

24 nguoi dan nhom GDV thuc hanh
ky nang lam mau, huéng dan tai
liéu truyén thong da xay dung
Tham gia 02 budi thao luén nhom
de dicu chinh tai li¢u truyén thong

Tham gia 02 budi thao lugn nhom
de thuc hanh ky nang truyén thong

Nhom nghién curu da nganh:

T6 chire 02 bubi thao luan nhom dé
diéu chinh céc tai lidu truyén théng
sau thir nghiém

T chitc 02 budi thao luan nhém dé
cac bubi thao luan nhom dé tap
huin k§ ning truyén théng cho
nguoi dan nhom GDV

Giai doan 2¢
Nguoi dan
nhom GDV:
Thyc hién phat tai
licu, lam mAu,
huéng dan va
truyén thong cho
139 HGD va nguoi
dan dai dién HGD
nhom can thiép vé
st dung cong trinh
biogas HGD
Thiam HGD sau
truyén thong
Nhom _ nghién
cuu da nganh:
Thuc hién dién da
néng thon dé tham
HGD va giam sat
hd tro nguoi dan
nhéom GDV thuc
hién truyén thong

Giai doan 3

Thuc hiép
ngay sau ket
thtc can thiép

PV  lai 399
nguoi dan tai
cac HGD c6 st
dung biogas da
tham gia PV
trudc can thiép

Xét nghiém 72
mau phan nap
dau vao va 72
mau nude thai
cua cong trinh
biogas tai cac
HGD da duoc
xeét nghiém
trudc can thi¢p
(E. coli,
coliform,

COD, BODsy0)

Nghién ctru
cat ngang

Hinh 2. 3. So' d6 thuc hién nghién ctu

1Nghién ctru can thiép:




49

Thot gian thuc hién can thi€p 1a 6 thang.

Dbi tuong 1a ngudi dan dai dién cho cac HGD c6 str dung biogas tai cac thén (x6m)

c6 thyc hién can thiép (Hinh 2.1). Trong s6 nhiing ngudi dan dai dién cho nhilng HGD

trong nhom can thiép cé 24 ngudi dan dugc lya chon chu dich dé tham gia vao nhém

Gido dyc vién (GDV). Nhitng ngu6i dan nay vira tham gia véi vai tro 1a ngudi dan thudc

cac HGD dugc can thiép, dong thoi ciing dong vai trd 14 nguoi thyuc hién cac hoat dong

hudng dan, truyén thong cho cac HGD khéac duéi sy hd trg ctia nhém nghién ciru.

Céch tiép can danh gia néng thon c6 su tham gia (PRA) va 1ap ké hoach c6 su tham

gia (Participatory Planning) dugc stir dung trong giai doan nay.

Giai doan ra quyét dinh (Giai doan 2a — Hinh 2.3):
Dbi tugng
Péi tugng tham gia 1a ngudi dan thude nhom Gido duc vién (GDV)
Phuong phép thuc hién: thao ludn nhom, so d6 hoa cong déng, lich thoi vu

Céc hoat dong thuc hién gdm:

Xay dung cac tai liéu can thiép truyén thong c6 su tham gia ciia cong dong (quy
trinh huéng dan don vé sinh chudng nudi dé nap chat thai dau vao cho cong trinh
biogas HGP, lich treo tuong truyén thong kién thirc cho ngudi dan vé sir dung an
toan va hiéu qua cong trinh biogas HGP). Tai liéu can thiép truyén thong dugc soan
thao dua dua trén SO tay hudng dan khi sinh hoc cta Chuong trinh Khi sinh hoc cho
nganh Chén nudi Viét Nam [17]. Nhom soan thao tai liéu bao gdm: chuyén gia cong
trinh khi sinh hoc, chuyén gia xa hdi hoc, chuyén gia nong nghiép, chuyén gia nghién

ctru da nganh cua du an FBLI va nghién ctru sinh.

Lap ké hoach can thiép c6 su tham gia ciia cong dong

Xay dung cac chi sd theo ddi qué trinh tham gia thuc hanh ctia ngudi ddn nhom
can thi¢p.

San pham: Tai liéu truyén thong can thiép, ké hoach so b vé chuong trinh can
thi¢p.
Giai doan thir nghiém va dao tao (Giai doan 2b — Hinh 2.3):

Déi twong:
Dbi trong tham gia 1 ngudi dan thude nhém GDV.
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Céc hoat dong thuc hién gom:

Ngudi dan thye hanh thir nghiém quy trinh hudng dan don rira vé sinh chudng
nudi dé nap chét thai dau vao cho cong trinh biogas tai cac HGD trong nhém GDV.

Thao luan nhom dé danh gia va diéu chinh tai liéu truyén thong

T6 chirc cac 16p tap huan cho nhom nguoi dan nhém GDV vé cach thic st dung
cac tai lidu truyén thong, k¥ ning truyén thong, thim HGD. Trong d6, chuyén gia
cong trinh khi sinh hoc tap huan vé quy trinh don rira chudng nuéi va cac kién thac
vé cong trinh khi sinh hoc. Chuyén gia x& hdi hoc va nhom nghién ciru tap huan cho
ngudi dan vé K§ ning truyén thong.

Phan cong danh sach thuc hién truyén théng can thiép, trong d6 mdi GDV thuc
hién phat tai liéu, truyén thong kién thire, hudng dan don rira vé sinh chudng nuéi dé
nap chét thai dau vao cho cong trinh biogas cho 7 HGD 14 hang x6m cua ho, thudc
cac thon/xém can thiép.

San pham: Tai liéu can thiép truyén thong hoan chinh (Quy trinh 6 budc don rira
chudng nuéi, lich treo tudng), danh sach phan cong truyén thong cho nhom GDV.
Giai doan thuc hién ké hoach can thiép, giam sat ho trg

Déi twong:

Nguoi thyc hién: Nguoi dan thuge nhém GDV — Vai trd ngudi truyén thong;
NCS va thanh vién nhém nghién ciru — Vai trd gidm sat h tro.

Ngudi huong loi: Nguoi dan thude nhém can thiép (bao géom ca ngudi dan thudc
nhém GDV — Vai tro nguoi huong loi).

Cac hoat dong thuc hién:

Truyén thong kién thic vé str dung an toan va hiéu qua cong trinh biogas HGD
bang lich treo tuong (Phu luc 7b).

Hudéng dan thue hanh theo quy trinh va lam mau vé don rira chudng nudi dé nap
chat thai hang ngay cho cong trinh biogas HGD (Phu lyc 7a).

Theo d&i va giam st thuc hién cac hoat dong can thiép truyén thong théng qua
tham ho gia dinh va dién gid cong ddng. Hoat dong giam sat duoc thuc hién boi

nghién ctru sinh va ba thanh vién cua nhém nghién cuu.

2.3.3. Dbanh gia sau can thiép

Phuong phap nghién ctru dinh luong dugc ap dung cho giai doan sau can thi€p
(Giai doan 3 — Hinh 2.3)
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- Dbi Nghién 1a ngudi dan dai dién cho HGD trong nhém can thiép va nhém dbi
chirng da tham gia trd 161 cau héi danh giad giai doan trudce can thiép.

- Mot nghién ctru cit ngang ting thang 2 — 5 ndm 2016 dugc thuc hién bao gdm
cac hoat dong:

Pénh gia kién thirc, thuc hanh ctia ngudi dan vé st dung an toan va hiéu qua
cong trinh biogas trong xtr Iy chit thai chin nudi sau can thiép.

Lay mau chat thai dau vao va nudc thai dau ra clia cong trinh biogas ho gia
dinh dé danh gia thuc trang vé sinh ctia nudc thai biogas va hiéu qua xir Iy chat
thai cua cong trinh biogas sau can thi¢p.

So sanh sy thay d6i vé kién thire, thuc hanh cua nguoi dan Ve str dung an toan
va hiéu qua cong trinh biogas trong xtr 1y chét thai chin nudi trudc va sau can
thi¢p

- Cong cu danh gia kién thue, thuc hanh sau can thiép dugc sir dung nguyén mau
cua b cau hdi trudce can thiép.
2.4. C& mhu
Mau nghién ctru duge xac dinh gdm 2 nhom:
- Mau nguoi dan dai dién HGD sir dung cong trinh biogas
- Mau nuée phin nap dau vao va nudce thai biogas cuia cong trinh biogas HGP.
2.4.1. Mau ngudi dan

boi tuong chinh cta nghién ctru 1a nguoi dan dai dién ho gia dinh. Mbéi hod gia
dinh chi chon duy nhat mot nguoi dan dé dai dién tra 101 cac cau hoi nghién ctru. Do
vay, cong thirc tinh ¢& mau dudi day duoc xac dinh 1a tinh s6 lugng ngudi dan tham
gia vao nghién cuu.

Nghién ctru sinh dé tinh toan mot s6 phuong 4n xac dinh ¢ mau cin clr cac dic
tinh chinh lién quan dén kién thire, thyc hanh cia ngudi dan trong st dung an toan va
hiéu qua cong trinh biogas trong xtr Iy chit thai chin nudi. Tai lidu duoc st dung
tham chiéu cac dic tinh nay 14 cac khao sat ngudi dung biogas cia Chwong trinh Khi
sinh hoc cho nganh chan nuo6i Viét Nam.

Sau khi can nhéc cac yéu t6 nguodn lyuc, ban chit va gia tri cac chi sb chinh cua

nghién ctru, NCS quyét dinh chon chi s6 “Thuc hanh ciia nguoi dan vé tudn thii wée
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tinh khéi lwong chat thdi nap vao hang ngdy cho céng trinh biogas” dé tinh ¢& mau
nghién ctru.

St dung cong thirc tinh ¢& miu x4c dinh mot ty 1 dé tinh ¢& mau cho nghién ctru
mo ta cit ngang trudc can thiep:

p(1-p)
ng = Z12—a/2 22 (2.1)

Trong do:
- Nt : C& mau nghién ctru trude can thiép
- p=0,564: Ty 1€ nguoi dan c6 thyc hi¢n udc tinh lugng nguyén li€u nap cho cong
trinh biogas [15].
- Z1-42=1,96: Hé s6 tin cdy v6i mirc ¥ nghia thong ké a=0,05
- d=0,05. Sai s6 tuyét doi
Két qua tinh dugc co mau 1a 378 nguoi dan. Nghién ctiru thuc hién chon thém 10%
mau du phong. Thuc té nghién ctru da chon dugc 442 ngudi dan dai dién cho 442
HGD tham gia vao nghién ctu.

Str dung cong thirc tinh ¢& mau 2 ty 1é cho nhoém can thiép:

{Zl—a/h/z b[l_ b] + Zl—ﬂ\/pl(l_ p1)+ pz(l_ P,

j
n, = RN =110  (2.2)

Trong do:

- Net : C& mau nghién ctru nhom can thiép

- p1=0,564: Ty 1€ nguoi dan co6 thuc hién udc tinh lugng nguyén liéu nap cho cong
trinh biogas [15].

- p2=0,75: Du kién sau can thiép, ty 1¢ nguoi dan c6 thyc hién ude tinh khoi luong
chat thai nap vao hang ngay cho cong trinh biogas.

- 1-p=90% (luc kiém dinh)

- Z1-.42=1,96: Hé s6 tin cdy v6i murc ¥ nghia thong ké a=0,05

Nghién ctru can thiép cong dong danh gia trudc sau c6 nhoém dbi ching thuong

c6 ty 18 dbi twong nghién ctru bo cudc trong giai doan can thiép kha cao. Do vay,
nghién ctru chon thém 15% mau du phong ngudi dan bd cudc trong giai doan can

thiép hodc khong tiép can dugc ngudi dan & giai doan dénh gia sau can thiép. Mau
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tinh dugc 1a 130 nguodi dan dai dién cho 130 HGD tham gia nhém can thi€p cua
nghién cuu.

Can nhéc cac yéu t6 ngudn luc, dic diém hanh chinh va san xuit nong nghiép
ctia hai (Hoang T4y, Chuyén Ngoai), nghién ctru quyét dinh chon ty sb can thiép:
d6i chtrng 1a 1 : 2. Do vy, ¢& mau nhom dbi chimg can duoc Iya chon 13 260 ngudi
dan dai dién cho 260 HGD tham gia vao nhoém d6i chimg. Nhu vay, tong c& miu
can chon 1a 390 ngudi dan tham gia ca 2 nhom can thiép va ddi chung cho giai
doan trudc can thiép.

Thuec té da chon dugc 442 HGP c6 ngudi tham gia tra 161 phong van trude can
thiép. Tuy nhién, sau can thi¢p chi con 399 HGD c6 nguoi nguoi dan tham gia tra
161 danh gia sau can thiép. Trong d6, nhom can thiép la 144 HGD tuong ung 144
ngudi dan va nhom dbi chimg 13 255 HGP twong tmg 255 nguoi dan. S6 luong
mau nay van dap tng duoc ¢d mau yéu cau ban dau ciia nghién ctiru nhu két qua
tinh tai cong thuc (2.2).

2.4.2. Mau nuéc phan nap dau vao va mau nudc thai biogas
Chon mau chu dich
Can nhic ngudn luc va cic tiéu chi cin xét nghiém ctia mau nude phan nap dau
vao va nudce thai biogas theo cac tiéu chuan nganh, sé luong mau chon 1a:
- Trudc can thiép: 72 mau nudc phan nap dau vao va 72 mau nudc thai dau ra caa
cong trinh biogas HGD.
- Sau can thiép: 72 mau nudc phan nap dau vao va 72 mau nudc thai cia cong trinh
biogas HGD.
2.5. Phwong phip chon miu
2.5.1. Chon ngwoi din
2.5.1.1. Chon nguoi din déi véi nghién cieu dinh lwong

Str dung phuong phap chon miu cum nhiéu giai doan. Quy trinh chon mau
gém: Chon thén — Chon HGD — Chon nguoi dan dai dién HGD.

Trong d6, s6 lugng ngudi dan tham gia vao nhom can thiép hoic nhom d6i

chtng duoc chia déu cho 2 xi nghién ciru (Hoang T4y, Chuyén Ngoai).
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Giai doan 1: Chon thon

Tai xa Hoang T4y, c6 9 don vi hanh chinh twong duong thon/xém. Nham dam
bao giam thiéu sai sb trong qua trinh can thiép, cac thon dugc chon vao nhém can
thi¢p hoac nhom ddi chiing phai gﬁn nhau, tao thanh cum. Dya vao vi tri dia 1y,
cac thon dugce chia thanh 2 nhoém: can thi¢p va ddi chirng. Trong do, xom Gitira,
x6m Pong I, va xom Chau dugce chon vao nhém can thiép; x6m Déng II, x6m
Dinh, x6m Déng, thén Yén Lio, xom Kho, x6m Budm duogc chon vao nhom ddi
chung.

Tai xa Chuyén Ngoai huyén Duy Tién, c6 7 don vi hanh chinh tuong duong
cép thon dugc chon vao nghién ctru. Do déc thu loai hinh chan nu6i lon tap trung
tai thon LS Ha nhiéu hon cac thon khac nén thon LS Ha duge chon 1a nhém can
thi¢p, 6 thon con lai (Pién Bién, Quan Phé, Yén Lénh, Tt Dai, Yén MY, Thi No1)
duoc chon vao nhom dbi ching.

Giai doan 2: Chon Ho gia dinh

Tai xa Hoang T4y, mdi thon ctia nhom ddi chirng hodc nhém can thié¢p dugc
coi 1a 1 cum. Tai mdi x6m, st dung phuong phap chon mau thuan tién dé chon céac
HGD phu hop céc tiéu chi néu tai muc 2.1.1 vao nghién ctru. Cu thé, tai mdi
thon/xom, 2 nghién ctru vién xuat phat tir diém bat dau cua truc duong chinh cia
thon/xom va di chuyén hinh xuong c4 sang 2 bén cta truc duong. Bit ky HGD nao
co6 cong trinh biogas dap ing céc ti€u chi tai muc 2.1.1. dugc moi tham gia nghién
cuu. Viéc lya chon HGD dung lai khi s6 HGD chon duge du 65 hd cho nhom can
thi€p va 130 hd cho nhom dbi chung. Thuc té da chon duoc 228 HGD tai xa Hoang
Tay tham gia vao nghién ctru trude can thi€p, trong d6 nhom can thiép 1a 84 va
nhom dbi chung 13 144 (Chi tiét sé HGP chon dwoc xem tai bang 2.1).

Qua trinh chon HGD tai xa Chuyén Ngoai thuc hién twong tu phuong phap da
trinh bay tai xa Hoang Tay. Thuc té da chon duoc 214 HGD tai xa Chuyén Ngoai
tham gia vao nghién ciru, trong d6 nhom can thiép 1a 79 va nhém dbi chimg 1a 135

(Chi tiét s6 HGD chon dwoc xem tai bang 2.1).
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Bang 2. 1. Phan b6 HGP tai xa Hoang TAy va xa Chuyén Ngoai dwoc chon vao
nghién ctru trudc va sau can thi¢p

X Nhém S6 HGP di chon

Truwdc can thi€ép Sau can thi€p

Hoang Tay Can thi¢p 84 72
Doi chimg 144 127
Chuyén Ngoai  Can thiép 79 72
Poi chimg 135 128
Tong Can thiép 163 144
Doi chimg 289 255

Giai doan 3: Chon nguoi dan

Tai mdi ho gia dinh dugc chon ¢ trén, chon mgt nguoi dai dién cho ho gia dinh
dé tra 101 cac cau hoi cia nghién ctru vé tinh trang tiép xtac v6i nude thai tir cong
trinh biogas. Nguoi dan dugc chon can théa man tiéu chi chon ngudi dan tai muc
2.1. Trong d6, diéu kién tién quyét 13 phai tryc tiép tham gia sir dung cong trinh
biogas ho gia dinh. Cu thé, nguoi dan duge chon phai tham gia tdi thiéu vao mot
trong s6 cac hoat dong theo thir tr wu tién sau day (uu tién tir trude dén sau): nap
chat thai dau vao cho cong trinh biogas, vé sinh cong trinh biogas, sir dung khi
biogas dé dun, don va vé sinh bé diéu ap cua cong trinh biogas. Thuc té chon duoc
442 nguoi dan tham gia tra 10i phong vén trude can thiép. Nham dam bao yéu ciu
ctia thiét ké can thiép vé so sanh trudc sau trong cung nhom nén chi nhiing nguoi
c6 tra 101 phong van ca trude va sau can thiép méi duoc chon vao phén tich. Do
vay, thuc té chi c6 399 nguoi dan tham gia tra 10i phong van trudc va sau can thigp
dugc dua vao phan tich (Chi tiét xem tai bang 2.1).

Nguoi dan dugc chon ¢ ca 2 nhom can thiép va dbi ching dai dién ho gia dinh
tra 101 cac cau hoi vé kién thire, thuce hanh str dung cong trinh biogas trong xir 1y

chét thai chin nubi tai ho gia dinh.
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Nguodi dan dugc chon ¢ nhom can thi¢p tham gia thuc hién cac hoat dong can

thiép theo thiét ké ctia nghién ciru.

2.5.1.2. Chon nguoi dan ddi v6i nghién ctru dinh tinh

Nguodi dan tham gia nghién ctru dinh tinh dugc chon chu dich. Nhom ngudi
dan nay sé tham gia nhém nong cdt — hay con goi 1a nhom Cong tac vién truyén
thong gido duc strc khoe (Gido duc vién — GDV).

Nguoi dan nhém GDV la nhiing nguoi dan thude nhom can thi€p, tham gia
xay dung cong cy truyén thong, dugc tap huan cac k¥ ning truyén thong va thuc
hién truyén thong cho cac HGD khac trong nhém can thiép.

Can nhic nguén luc, dic diém dia ban cua cac thon can thi¢p ctia nghién ctru,
giao duc vién dugc chon 1a 12 nguoi tai xa Hoang Tay va 12 nguoi tai xa Chuyén
Ngoai, téng 2 xa chon dugc 24 nguoi. Hoat dong chi tiét ctia nhom nong cOt xem
tai n0i dung muc 2.5.

Gi4o duc vién can dam bao céc tiéu chi sau day:

Thudc nhém can thiép

Cam két tham gia hét chuong trinh can thiép

Cong trinh biogas ho gia dinh c6 thé mé dwoc nap cua bé ap dé phuc vu hoat
dong lay mau xét nghiém va theo ddi tinh trang nudce thai biogas tai bé ap.

Ho gia dinh cam két tiép tuc chin nudi lon cho dén hét thai gian can thiép.

2.5.2. Chon méu nwéc phéin nap dau vao va nwéc théi dau ra ciia cong trinh biogas

ho gia dinh

Quy trinh chon miu nhu sau: Chon HGD — Chon céng trinh biogas cia HGD —

Chon vi tri va lay mau.

Céac mau nudc phan nap dau vao va nudc thai biogas duge chon tuong tng cho

cung 1 cong trinh biogas cua ho gia dinh.

Chon Ho gia dinh

Co6 72 cong trinh biogas twong ing voi 72 ho gia dinh dugc chon. Trong d6 co6 24

HGPD thudc nhom can thiép va 48 HGD thudc nhém dbi ching nham dam béo ty 16

can thiép : doi ching 14 1 : 2.
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Déi voi nhom can thi¢p, 24 HGD duogc chon gém 12 HGD tai xa Hoang Tay va
12 HGD tai xa Chuyén Ngoai.

Dbéi v6i nhom ddi chirg, chon mau chu dich cic HGD dam bdo tiéu chi tai muc
2.1.3 va chia déu cho 2 x3 nghién ctru. X4 Hoang T4y chon dugc 24 ho va xa Chuyén
Ngoai chon dugc 24 ho.

Chon c¢dng trinh biogas va 14y miu

Cong trinh biogas dugc chon la cong trinh biogas dang dugc cac hd gia dinh da
dugc chon ¢ trén ddy st dung trong xir 1y chit thai chin nubi.
Tai mdi ho gia dinh duoc chon, thyuc hién léy 1 mau nudc phan nap dau vao va 1
mau nudc thai dau ra (Chi tiét xem hinh 2.2).
- MAu nuéc phan nap dau vao 13 mau da dugc pha lodng cing nude vé sinh chudng
nudi tai ctra nap cua cong trinh biogas (vi tri 1 — hinh 2.4).
- Mau nuéc thai biogas 1a mau nudc chay ra tir bé diéu 4p ctia cong trinh biogas
HGD (vi tri 2 — Hinh 2.4).
Cach l?iy mau duoc thuc hién theo huong din ctia TCVN 5999: 1995 Vé Chat

luong nudc — Ly mau — Huéng dan 1dy mau nudc thai [1]

Hinh 2. 4. So' d6 vi tri ldy miu nwéc thai nap va sau xir Iy ciia cong trinh biogas
(Nguon: Chwong trinh Khi sinh hoc cho nganh chéin nuéi Viét Nam)[19]

2.6. Phwong phap thu thép s liéu

2.6.1. Cong cu thu thip sé liéu
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Thu thap s6 liéu vé kién thuc, thuc hanh cua nguoi dan vé str dung an toan va hiéu
qua cong trinh biogas bang bo cau hoi dinh luong cdu trac san (Phu luc 1). Bo cong
cu dugc phat trién dua trén téng quan cac tai liéu vé huong dan st dung cong trinh
biogas [17] va mot sé khao sat ngudi st dung khi sinh hoc tai Viét Nam va mét sb
nudéc trén thé gisi [16], [97], [98]. BO cau hoi da duoc thir nghiém véi nguoi dan tai
mot s6 HGD c6 sir dung cong trinh biogas tai xd Lé HO, huyén Kim Bang, tinh Ha
Nam va diéu chinh phu hop. Bo cau héi nay duogc st dung trong danh gia ca trude va

sau can thié¢p.

Céc thao luan nhém (4 cude) dugce thuc hién véi nguot dan nhom GDV nham gop

¥ chinh stra b tai liéu truyén thong va ké hoach truyén thong (Phu luc 4).

Qua trinh thir nghiém quy trinh don rira chudng nudi duoc giam sat va ghi nhan
qua trinh thuc hién nham phat hién cac diém chwa phu hop véi thuc tién théng qua

bang kiém giam sat thuc hanh don rira chuéng nudi (Phy lyc 5).

Nhat ky dién da cong dong ghi chép qua trinh giam sat cong dong ctia NCS va

nhom nghién ctru duoc thuc hién theo huéng din ghi nhat ky dién da (Phu luc 6).

Dung cu ldy mau nudc phan nap dau vao va nude thai biogas dau ra dugc cung
cAp boi Trung tim Xét nghiém (Trudng Pai hoc Y té cong cong) va Khoa Vi khudn

(Vién Vé sinh Dich té Trung uong).
2.6.2. Piéu tra vién, gidm sdt vién va ngwoi din dwong

Diéu tra vién (PTV) thuc hién phong van dinh lwong nguoi din trude va sau can
thiép 1a NCS va 3 nghién ctru vién ctia Trung TAm nghién ctru Y té cong cong va Hé
sinh thai (CENPHER).

Giam sat vién 1a nghién ctru sinh, c6 nhiém vu phong vén ti thiéu 10% sé phiéu
dinh lugng. Thuc té nghién ctru sinh da thyc hién phong van dinh lugng 95 nguodi dan
trudc can thiép (21,5% tong s6 phiéu) va 92 nguoi dan sau can thiép (27,1% tong sd
phiéu). Pong thoi, NCS con giam sat ngdu nhién quy trinh lya chon dbi twong, thuc
hién phong van ngudi dan ctia 03 DTV con lai; nhan va ra soat cac phiéu do 03 DTV

thuc hién.
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Nghién ctru sinh va 3 diéu tra vién con thyc hién ghi nhat ky dién di cong dong
tai 43 ho gia dinh trong tong sd 144 ho gia dinh ctia nhom can thiép. Trong do, tai xa
Hoang Tay la 19 HGD va xa Chuyén Ngoai la 24 HGD. Nhiém vu ctia NCS va cac
DTV 1a ghi nhan cac phan anh cta nguoi din vé cac kho khan, thuin loi, sy phi hop
clia céc tai liéu truyén théng; kha ning chia sé cac thong tin tir nhém nong cbt; tinh
san sang chia sé thong tin ctia ngudi dan sau khi duge cac GDV ddng ding gidi thicu
va hudng din céac thong tin vé st dung an toan va hiéu qua ham biogas.

Nguoi ddn dudng 14 4 can bo Y té cia Tram Y té x4 Hoang Tay va 4 can bo Y té
ctia Tram Y té x3 Chuyén Ngoai. Ngudi din dudng c6 nhiém vu dan dudng cho DTV
té1 cac ho gia dinh va gidi thiéu BTV vé1 HGD va nguoi dan duge lua chon phong
van.

2.6.3. Thu thép sé ligu dinh lwong truéc va sau can thiép

Phong van nguoi dan trude can thi€p duoc thyc hién theo 4 budce: gioi thi¢u vé
nghién ctru va xin sy déng ¥ cia nguoi dan, phong van, ra soat phiéu, cam on nguoi
dan tham gia phong van. Tong s6 phong van dugc 442 ngudi dan dai dién cho 442
HGD c6 stir dung cong trinh biogas tai 2 xa nghién curu.

Phong van nguoi dan sau can thi¢p dugc thuc hién dua trén danh sach HGD va
nguoi dan dai dién HGD d3 tham gia tra 1oi phong van trude can thiép. Quy trinh
thuc hién phong van nguoi dan sau can thi€p dugc thuc hién nhu quy trinh truéc can
thiép. Chi nhitng nguoi da tham gia tra 16i phong van trudc can thiép méi duge moi
tham gia phong van sau can thiép. Nhitng truong hop dén thim HGD dén lan thir 3
ma khong gip dugc ngudi dan 1a dbi tugng nghién ciru thi HGD va nguoi dan do
dugc xac dinh 14 bo cude va 1a trudng hop mat mau cia nghién ciru sau can thiép.
Tong s6 phong van dugc 399 ngudi dan dai dién cho 399 HGP c6 sir dung cong trinh
biogas tai 2 xa nghién ctru. Trong d6, 144 nguoi dan thudc cdc HGD nhom can thi¢p
va 255 nguoi dan thudc cac HGD nhom d6i chimg.

Céc két qua thu thap tir dién gid cong dong duge céc trg 1y nghién ctru va NCS

ghi chép dudi dang nhat ky.
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2.6.4. Ly mdu va xét nghiém méu nwéc phan nap diu vao va nwéc théi cong trinh
biogas HGD

Ké hoach 1dy mau phan nap dau vao va nudc thai biogas ciia 24 HGD trong nhém
can thiép va 48 HGD trong nhoém dbi chimg dugc xay dung sau khi hoan thanh viée
phong van dinh lugng dai dién nguoi dan tai HGD.

Danh sach cac HGD duoc chon 1dy mau phin nap dau vao va nude thai biogas
duogc 1ap va ban giao cho nhém nghién ctru.

Céc HGP duoc lua chon ldy mau phan dau vao va nudc thai cong trinh biogas
duogc hen 2 tuan sau khi phong van dinh luong dé dén HGP 1y mau.

Thu thap mAu phan nap dau vao va nudc thai biogas dé xét nghiém chi tiéu BODs.
20, COD, E. Coli va Coliform dugc thuc hién theo huéng dan 1ay mau cia TCVN
5999: 1995 V& Chét luong nudc — Lay miu — Hudng din ldy miu nudce thai [1].

Quy trinh xét nghiém E. Coli va Coliform dugc thuc hién theo Tiéu chuin Viét
Nam TCVN 61872-2: 1996 (ISO 9308/2: 1990) Xac dinh - Phat hién va dém vi khuan
coliform - Vi khuén coliform chiu nhiét va Escherichia coli gia dinh: phan 2: phuong
phap nhiéu éng (s6 c6 xac suat cao nhat) [2].

Quy trinh xét nghiém COD dugc thuc hién theo TCVN 6491:1999 (ISO 6060 :
1989) Xac dinh nhu cau 6 xy hoa hoc [3].

Quy trinh xét nghiém BODs.29 duoc thuc hién theo TCVN 6001-1:2008 (ISO
5815-1 : 2003) Xac dinh nhu cau oxy sinh hoa sau n ngay (BODn) - Phan 1: Phuong
phap pha lodng va cy co bo sung allylthiourea [4].



2.7.

61

Cac bién so0 va chu deé nghién ciru

2.7.1. Bién sé nghién ctru dinh luong

Sau giai doan thir nghiém b cong cu, bién s6 nghién ctru bao gdom cac nhém chinh

sau day (Chi tiét xem tai phy luc 2):

NOI DUNG NHOM BIEN SO
Théng tin chung vé HGP | S6 nguoi trong HGD
va cong trinh biogas | Nguon thu nhap chinh

HGD

Nam xay dung cong trinh biogas

Kich thudc bé phéan giai cong trinh biogas

Loai nguyén li¢u xay dung cong trinh biogas

Thong tin chung vé

nguwoi dan

Tuoi

Gi61

Hoc van

Nghé nghiép

Huéng dan/tap huan vé biogas

Nhom bién so kién thire
st dung an toan va hi¢u

qua biogas HGD

Kién thtc co ban vé biogas: nguyén Iy hoat dong, thoi

gian luu, thiét ké

Kién thirc vé nap chat thai dau vao: loai chat thai, xu 1y

so b, pha loang, khdi lugng nap, thoi diém nap phu hop

Kién thuc vé céc yéu to anh huong: thoi ti€t, cac chat

doc hai, sy tao vang, su lang can

Kién thirc v€ bao tri va an toan: cac su co, bao tri, phong
chdy nd va ngat khi; cdc moi1 nguy doi vt ste khoe va

moi trudong trong nude thai biogas

Nhom bién so thuwe hanh
st dung an toan va hi¢u

qua biogas HGD

Thuc hanh nap phan dau vao cho cong trinh biogas: Lua
chon thoi diém phu hop; don phan kho; udc luong lugng

nudc phu hop; theo doi nude

Thyc hanh theo doi nudc thai biogas: trudc va sau khi

nap phan; mui va mau sac cuia nudc thai biogas;
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Thiét ké va lap dat: Lip dat va st dung dong ho do gas;
thiét ké duoc nudc mua, nude thai sinh hoat véao cong

trinh biogas

Mot sO chi tiéu danh gia v¢ sinh nudc thai dau ra cua

cong trinh biogas: COD, BODs.2, E. coli, Coliform

Mirc d§ gidm cac chat hitu co va cac vi sinh vt trong
nudc thai biogas so vdi phan nap dau vao thong qua céac

chi s6: COD, BODs.2, E. coli, Coliform

Bién 6 vé tiép cin ngudn | Tiép can thong tin hudng dan sir dung cong trinh biogas

thong tin Chia sé thong tin véi ngudi dan khéc

2.7.2. Chii dé nghién ciru dinh tinh
Chu dé

Noi dung PPTT/Cong cu

Thao luan nhom

Lich thoi biéu

Xay dung | Tim hiéu thuc tién kién thure, thuc hanh st dung
cong cu va

ké hoach

cong trinh biogas HGD cua nguoi dan
Tim hiéu thoi biéu sinh hoat hang ngay cua | So do cong dong
truyén thong | nguoi dan

Tim hi€u so d6 cong dong va moi quan hé cua

nhom GDV véi cong dong

Thir nghiém cong cu truyén thong tai HGD cia

cac GDV dong dang
Giam sat hd | Quan sat hoat dong phat tai liéu truyén thong | Dién da néng thon
tro hoat | Quan sat hoat dong sir dung tai li€u truyén Quan sat HGD
dong  can | thong Phong vin sau

thiép truyén
thong

Tim hiéu nhitng kho khan, thuan lgi cua nguoi
dan khi thyc hién hoat dong don rtra chué)ng

nuoi theo quy trinh huéng dan cua can thiép
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2.8.  Cic chi s danh gia

2.8.1. Chi s6 danh gia trudc va sau can thiép

- Nhom chi so kién thirc

(@)

Ty 1& nguoi dan c6 kién thirc ding vé nguyén 1y hoat déng cta cong
trinh biogas

Ty 16 nguoi dan c6 kién thire diing vé cac loai chét thai c6 thé nap cho
cong trinh biogas

Ty 1& nguoi dan c6 kién thie ding vé thoi gian luu cta chat thai trong
cong trinh biogas

Ty 18 nguoi dan 6 kién thirc ding vé xir Iy phan trudce khi nap cho cong
trinh biogas

Ty 18 ngudi dan co kién thirc dung vé ty 16 pha lodng phan : nudc khi
nap cho cong trinh biogas

Ty 1& nguoi dan c6 kién thirc ding vé cac yéu td, su cb va xir Iy su ¢b
anh huong dén hoat dong cua cong trinh biogas: thoi tiét, vang, ling
can

Ty 1é nguoi dan c6 kién thirc ding vé cac mdi nguy trong nude thai
biogas c6 thé anh huong dén stc khoe con ngudi, vt nudi.

Ty 18 nguoi dan co kién thirc ding vé mdi nguy chay nd, ngat khi va
cach xu tri khi str dung cong trinh biogas

Diém trung binh kién thirc ctia ngudi dan vé sir dung an toan va hiéu

qua cong trinh biogas trong xir 1y chat thai chin nuoi

- Nhom chi sb thuc hanh

@)

Thuc hanh dung cta ngudi dan vé lap dong hd do va theo ddi khi gas
hang ngay

Thuc hanh dang cta nguoi dan vé thiét ké duong din nudc thai sinh
hoat, nudc mua, nudc thai tim lon véi cong trinh biogas

Thuc hanh dung cta ngudi dan vé don rira chudn nudi dé nap chit thai
hang ngdy cho cong trinh biogas gdm cac hoat dong: xac dinh thoi diém

nap phu hop, kiém tra nudc bé ap trude va sau khi nap phan cho cong
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trinh biogas, don va xir Iy phan kho khi nap chét thai, u6c tinh luong
nuéce phit hop chop ha lodng chat thai
o Thuc hanh dung cta ngudi dan vé st dung cac dung cu bao ho ca nhan
khi don rira chudng nuéi dé nap phan kho cho cong trinh biogas
o Diém trung binh thuc hanh cta nguoi dan vé st dung an toan va hiéu
qua cong trinh biogas trong xir Iy chat thai chin nudi
- Nhém céc chi tiéu vé vé sinh moi truong ciia cong trinh biogas HGD
o Cac chi ti€u vé sinh ciia nudc thai biogas: COD, BODs.2, E. coli,
Coliform
o Mirc do giam (%) cac cht hiru co va cac vi sinh vat chi diém vé sinh
trong nudc thai biogas so v4i phan nap dau vao ciia cong trinh biogas:
COD, BODs-20, E. coli, Coliform.
2.8.2. Cach tinh diém kién thirc, thye hanh va chi s6 két qua can thiép
- Piém kién thuc vé str dung an toan va hiéu qua cong trinh biogas ctia nguoi
dan:
Piém kién thirc ctia n guoi dan dugce tinh dya trén dap an tra 161 cac cau hoi cua
nguoi dan trong bd cau hoi dinh lwong (Phu luc 1).
Téng s6 diém cho phan kién thuc 1a 35 diém (Chi tiét cham diém kién thirc xem
tai phu luc 3)
- Piém thuc hanh vé sir dung an toan va hiéu qua cong trinh biogas ciia nguoi
dan:
Tuong tu kién thurc, diém thyc hanh cta nguoi dan dugce tinh dya trén dap an
tra 101 cac cau hoi cua nguoi dan trong bo cau hoi dinh luong (Phu luc 1).
Téng diém thuc hanh 1a 13 diém (Chi tiét cham diém thuc hanh thirc xem tai
phu luc 3).
2.9.  Phuwong phap phan tich so liéu
B9 cau hoi dinh lugng danh gia kién thirc, thuc hanh cua nguodi dan vé sir dung an
toan va hiéu qua cong trinh biogas trude va sau can thiép duoc nhap va lam sach bang

phan mém Epidata 3.1. S6 liéu duoc phan tich bang phan mém SPSS 16.0.
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S lidu vé két qua xét nghiém cac chi s6 COD, BODs.2, E. Coli, Coliform cta
mAau phan nap dau vao va nude thai biogas duoc nhip bang phan mém Excel va phan
tich bang phan mém SPSS 16.0.

Céc phan tich mé ta dugc sir dung dé phan tich ting chi s kién thirc, thuc hanh
cua nguoi dan.

- Ty 18 ngudi dan c6 kién thire ding vé cac nodi dung sir dung an toan va hiéu qua
cong trinh biogas trong xtr Iy chit thai chian nuoi tai ho gia dinh.

- Ty 18 nguoi dan co thyc hanh ding vé cac ndi dung sir dung an toan va hiéu qua
cong trinh biogas trong xtr Iy chit thai chian nuoi tai ho gia dinh.

- Trung binh diém kién thtrc, thuc hanh cua nguoi dan veé st dung an toan va hi¢u
qua cong trinh biogas trong xir Iy chat thai chan nudi tai ho gia dinh.

- Mo ta cac gia tri trung binh, d6 1éch chuin cac chi s vé sinh (BODs.20, COD, E.
Coli, Coliform) cia mau phan nap dau vao va mau nudc thai biogas thu thap tai cac
ho gia dinh tai xa Hoang T4y va xa Chuyén Ngoai.

- Mo ta su thay doi kién thire, thuc hanh cta nguoi dan vé sur dung an toan va hiéu
qua cong trinh biogas trong xtr 1y chat thai chin nudi tai ho gia dinh, véi cac chi sb
két qua tho va hiéu qua can thié¢p thyc.

Phén tich hdi quy tuyén tinh duoc st dung dé xac dinh anh hudng cua hoat dong
can thiép dén sy thay dbi kién thuc, thuc hanh ciia nguoi dan trude so véi sau can
thiép trong sir dung an toan va hiéu qua cong trinh biogas. Trong dé bién phu thudc
1a diém chénh kién thtrc, thuc hanh ctia ngudi dan

Nhat ky dién gid caa NCS va cac nghién ciru vién ciia nhom nghién ciru duoc tong
hop va phan tich theo cac nhém chii dé bang phén mém Nvivo.

2.10. Dao dirc nghién ciru

Nghién ctru tuan thi cac quy dinh vé dao dirc nghién ctru ciia truong Pai hoc Y té
cong cong. Nghién ctru duge phé duyét thong qua hoi dong dao dirc nghién ctru Y
sinh hoc cta truong Pai hoc Y té cong cong tai quyét dinh s6 041/2013/YTCC-HDS3.

Nguoi dan va HGD tham gia nghién ctru dd duoc giai thich diy du vé muc dich,
n6i dung nghién ctru va c6 quyén tir chdi hodc ngimg tham gia nghién ctru néu khong

phu hop.
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Théng tin thu thap duoc vé& nguoi dan va HGD dugce dam bao chi sir dung cho
muc dich nghién ctru.

Viéc 1dy mau nudc thai biogas dé phan tich VSV va hoa hoc di duogc sy chip
thuan cua cac HGD duoc chon. Qua trinh léy mau tuan thi cac quy dinh vé an toan
sinh hoc dam bao khong lam anh hudng dén vé sinh méi truong va sirc khoé cia ho
gia dinh va cong dong.

Két qua xét nghiém mau phan nap dau vao va nude thai biogas da duoc thong bao
cho cac HGP duoc 1ay mau sau khi két thiic danh gia sau can thiép.

Mot sb két qua co ban cua chuong trinh can thiép dugc chia sé téi UBND x4, dai
dién nguoi dan, HGD tham gia can thi€p tai hoi thdo chia sé két qua nghién ctru tai

cOng dong vao thang 12 nam 2016.
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CHUONG 3
KET QUA
3.1. Thuec trang kién thirc, thwe hanh ciia nguoi dan vé sit dung an toan va
hiéu qua cong trinh biogas h¢ gia dinh trudc can thiép
3.1.1.Théng tin chung vé ngwoi din, hé gia dinh va céng trinh biogas hé gia
dinh

Nghién ctru thyc hién khao sat 399 ho gia dinh, 399 nguodi dai dién ho gia dinh va
399 cong trinh biogas ciia ho gia dinh. Mot s6 két qua chinh vé thong tin chung ciia

cac nhom dbi twong nghién ctiru dugc trinh bay nhu dudi day:

Bang 3. 1. Thong tin nhin khau hoc ciia nguwoi dan

Can thiép Poi chimg  Chung

Pic diém p®)
n % n % n %
Nam 78 542 131 514 209 524
Gioi 0,33
N 66 458 124 48,6 190 47,6
<30 8 5,6 12 47 20 5,0

30-39 17 118 52 204 69 173
Nhém tudi 40-49 39 271 77 302 116 291 0,44
50 — 59 65 451 86 337 151 37,8
> 60 15 104 28 110 43 108
< Tiéuhoc 14 97 32 125 46 115
Hocvan  THCS 92 639 187 733 279 699 0,25
>THPT 38 264 36 142 74 186

X Nong 118 819 206 808 324 81,2
nghié ’
SHEP Khac 26 18,1 49 19,2 75 18,8

®) Test y? , nhom can thiép va doi chimg

Két qua khdo sat mot s6 dic diém nhan khau hoc cta 399 nguoi dan la dbi tuong

nghién ctru tai hai xi Chuyén Ngoai va Hoang Ty cho thdy, phan bd gidi cia ddi
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tugng nghién ctru kha can bang. Ty 16 nam gidi chiém 52,4% va nit gidi chiém 47,6%.
Tudi cua ddi twong nghién ctru tap trung phan 16n & nhom tudi 40-49 va 50-59 tudi,
1an luot 13 29,1% va 37,8%. Vé hoc van, ty 1& ddi twong nghién ciru ¢ trinh d6 THCS
chiém cao nhat (69,9%), trinh 6 to THPT trd 1€n chiém 18,6%, trinh do tur tiéu hoc
tr& xudng chiém 11,5%. Ty 1¢ d6i twong nghién ciru c6 nghé nghiép chinh 1a nong
nghiép chiém 81,2%. Dic diém nhém tudi, gidi, hoc van va nghé nghiép trong nhom
can thiép va nhom dbi chimg khong thiy co su khac biét c6 ¥ nghia thong ké, p>0,05
(Bang 3.1).

Bang 3. 2. Thong tin chung vé HGD

Can thiép P6i chimg  Chung

Dic diém p®)
n % n % n %
Chuyén Ngoai 72 50,0 128 50,2 200 50,1
Dia ban 0,53
Hoang Tay 72 50,0 127 49,8 199 499
Songuoi <2 6 111 25 98 41 103
trong 3-4 66 458 111 435 177 444 0,83
HGD > 4 62 431 119 46,7 181 453
Ngudn Nong nghiép 126 87,5 210 824 336 84,2 020
thunhap Khac 18 125 45 176 63 158 ’

®) Test y* , nhém can thiép va doi chitng

Két qua nghién ctru tai bang 3.2 mo ta mot s thong tin chung vé ho gia dinh cia
nguodi dan dugce chon vao nghién cuu. Da s6 ho gia dinh dugc chon vao nghién ctru
c6 sb lugng thanh vién tir 3-4 nguoi (44,4%) hodc trén 4 ngudi (45,3%). Ty 16 ho gia
dinh c6 ngudn thu nhap chinh tir ndng nghiép chiém 84,2%, ho gia dinh c6 nguoén thu
nhap chinh tir ngudn khac chiém 15,8%. Khong thiy su khac biét c6 y nghia thong
ké vé s6 ngudi trong HGD va ngudn thu nhap chinh cia HGD giita nhom can thiép

va nhom ddi chimg, p>0,05.
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Bang 3. 3. Pic diém cong trinh biogas HGD

Can thiép Péichimg Chung

Pic diém p®)
n %0 n % n %
Loai chit Gach, xi mang 108 75,0 172 675 280 70,2
ligu — xdy . 3 250 83 325 119 208 1@
dung
KT bé phan <15 9 66,7 169 663 265 664 .
gidi (m®) > 15 48 333 86 337 134 336 ’
<5 72 500 147 576 219 549
Thot gian su 6_10 58 403 80 314 138 346 020
dung (nam)
> 10 14 97 28 110 42 105

) Test y* , nhém can thiép va doi chitng

Khao sat dic diém 399 cong trinh biogas ctia 399 ho gia dinh dwoc chon vao
nghién ctru cho thay, trén 2/3 s6 cong trinh biogas 1a loai dugc xay bang xi mang va
gach (70,2%), cic cong trinh biogas bang composite va cac loai vat liéu khac chi
chiém 29,8%. Kich thudc bé phan giai clia cic cong trinh biogas, 66,4% s6 cong trinh
biogas dugc khao sat c6 kich thude bé phan giai tir 15 m3trd xudng, 33,6% cong trinh
con lai c6 kich thudc bé phan giai 16n hon 15 m3. Pa s6 cac cong trinh biogas ¢o thoi
gian st dung dudi 10 nam. Trong do, ty 1€ cong trinh biogas c6 thoi gian st dung <
5 nam va tir 6-10 nam 1an luot 14 54,9% va 34,6%. Ty 1€ cong trinh biogas c6 thoi
gian st dung trén 10 nim 13 10,5%. Khong thay su khac biét c6 ¥ nghia thong ké vé
dic diém chét lidu xay dung, kich thudc bé phan giai, thoi gian sit dung cong trinh
biogas cia HGD trong nhom can thiép va nhom déi chimg, p>0,05 (Bang 3.3).

3.1.2.Kién thirc ciia ngwoi dan vé sie dung an toan va hiéu qud cong trinh
biogas hé gia dinh trudéc can thiép

Kién thirc vé sir dung an toan va hiéu qua cong trinh biogas cua 399 nguoi dan
tham gia nghién ctru duoc danh gia bang 22 cdu hoi cdu trac sin. Mot sd két qua

chinh dugc trinh bay dudi day.
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Bang 3. 4. Kién thic ciia ngudi dan vé loai chat thai khuyén nghi nap va mét sé

thong s6 qua trinh hoat dong ciia cong trinh biogas

) Can thiép Poi chimg  Chung .
No6i dung kién thire p®)
n % n % n %

Biét it nhat 1 loai chat thai co

thé nap theo khuyén nghi 138 958 251 984 389 975 0,18

Biét du cac loai chat thai co thé 14 9.7 20 78 34 85 0,58

nap theo khuyén nghi
Thoi gian luu 1 07 3 1,2 4 1,0 054
Anh huéng cua thoi tiét 129 89,6 202 79,2 331 830 011

®) Test y* , nhém can thiép va déi chirng

Két qua nghién ctru tai bang 3.4 cho thay, ty 1 ngudi dan biét du cac loai chét thai
dugc khuyén nghi nén nap cho cong trinh biogas 13 cac chét thai hitu co tir nong ho
(phan, nudc tiéu, thirc an thira, xac dong thuc vat) 1a 8,5%, ty 1€ nguoi dan co kién
thirc dung vé thoi gian luu cta chét thai trong bé phan giai cong trinh biogas 13 1,0%.
Tuy nhién, 83,0% nguoi dan biét diéu kién thoi tiét co thé anh hudng dén hoat dong
ctia cong trinh biogas. Trudc can thiép, kién thirc vé loai chat thai khuyén nghi nap
va mot s6 thong s6 qua trinh hoat dong cua cong trinh biogas ciia nguoi dan nhom

can thiép khong co su khac biét S0 v6i ngudi dan nhom dbi chimg, p>0,05.

Bang 3. 5. Kién thic ciia nguoi dan vé qua trinh sir dung hang ngay d6i véi

cong trinh biogas h¢ gia dinh

, Can thiép Poi chimg Chung 3

Noi dung kién thire p®
n % n % n %

Luong phan nap hang ngay 1 0,7 5 2,0 1,5 0,16

Ty 1€ pha loang phan vanugc 14 9,7 10 39 24 6,0 0,11

Xur ly phéan trudce khi nap 9 6,2 19 7,5 28 70 041

Danh gia chat lugng nuéc thai 47 32,6 85 333 132 331 0,49

(o))

) Test y* , nhém can thiép va doi chimg
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Két qua khao sat 399 ngudi dan cho thay, ty 18 ngudi dan biét vé tiéu chuan danh
gia chat lugng nudc thai cong trinh biogas twong tng 14 33,1%. Ty 18 ngudi dan c6
kién thirc dung vé nap chét thai hang ngdy cho cong trinh biogas nhu lugng phan nap
vao, ty 1€ pha loang phén : nudce, xtr ly phan trude khi nap twong tng 1a 1,5%, 6,0%,
7,0%. Trude can thiép, khong c6 sy khac biét c6 y nghia thong ké vé kién thire qua
trinh van hanh hang ngay ddi voi cong trinh biogas giita ngudi dan nhém can thiép

va nguoi dan nhém déi chimg, p>0,05 (Bang 3.5).

Bang 3. 6. Kién thic vé cac hién twong bat thwong khi van hanh cong trinh

biogas h¢ gia dinh

, Can thiép Péichimg Chung .

Noi dung kién thirc p®)
n % n % n %

Tac hai cua sy hinh thanh vang 13 9,0 9 3,5 22 55 0,21

Biét it nhat mot PP xr trivang 37 257 50 196 87 21,8 0,18

Téc hai cua chét cin 6 4,2 14 55 20 5,0 0,64

Cachnginngravaxutrican 90 63,0 181 710 271 679 0,12

Nguyén nhan 4p suat khi giam 60 41,7 118 46,3 178 446 0,40

) Test y* , nhém can thiép va doi chimg

Két qua tai bang 3.6 cho thiy, ty 1¢ nguoi dan biét tac hai cta vang va biét it nhat
mot bién phap ngin ngira hinh thanh vang trén bé mit trong ctia bé phan giai twong
ung 1a 5,5% va 21,8%. Ty 1€ nguoi dan hiéu tac hai ctia chét léng can, cach ngan ngtra
va Xt tri lang can 1an luot 1a 5,0%, 67,9%. Ty 1é nguoi dan hiéu biét nguyén nhan ap
suat khi biogas giam 1a 44,6%. Trudc can thiép, khong c6 su khac biét co ¥ nghia
thong ké ddi véi kién thirc ciia ngudi dan vé cac hién twong bat thudng khi van hanh
cong trinh biogas ho gia dinh gitta nguodi dan nhom can thiép va nhém ddi ching,

p>0,05.
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Bang 3. 7. Kién thiic vé nguy co stic khoe ddi véi cac tic nhan c6 thé cé trong

nwoC thai cong trinh biogas h¢ gia dinh

) Can thiép  Poi ching Chung .
No6i dung kién thire p®)
n % n % n %

Kha nang chira cac mam benh o) ga) 151 710 272 682 042
cua nudc thai biogas

Kha nang gdy benh cho ngudl gg 611 156 612 244 612 054
cua nudc thai biogas

Kha ndng gdy bénh cho vt

N 89 61,8 152 59,2 240 60,2 0,35
nudi nudc thai biogas

) Test y* , nhém can thiép va doi chitng

Trudc can thié€p, ty 1€ ngudi dan co hiéu biét vé& cac mam bénh co thé co6 mit trong
nudc thai cong trinh biogas, kha nang gay bénh cia chung cho con ngudi va vat nuoi
tuong g 13 68,2%, 61,2% va 60,2%. Khong co6 sy khac biét co y nghia thong ké d6i
v6i kién thirc vé nguy co st khoe ddi véi cac tac nhan co thé ¢é trong nudce thai cong
trinh biogas ho gia dinh cia nguoi dan nhom can thiép va nhém ddi chimg, p>0,05

(Bang 3.7).

Bang 3. 8. Kién thic an toan chay no va ngat khi cong trinh biogas h¢ gia dinh

, Can thiép Poi chimg  Chung .
Noi dung kién thire pt
n % n % n %

tha natng. gay chay no, ngat 113 785 178 69,8 291 729 0,08
cua khi biogas

Céch xu tri khi phat thién

20 13,9 45 176 65 16,3 0,40
khi biogas 10 ri ’ ’ ’ ’

e phong ngat khi, chay nd oo yo 0 94 369 160 401 009
khi bao tri bé phan giai

) Test ¥* , nhém can thiép va doi chimg
Khao sat trude can thiép dbi véi kién thirc ctia nguoi dan vé an toan chay nd va
ngat khi cho thdy, ty 1& nguoi dan hiéu biét vé nguy co gy chdy nd, ngat 13 72,9%.

Tuy nhién, ty 1¢ ngudi dan biét cach xir tri khi phat hién co khi biogas ro ri va dé
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phong ngat khi, chay nd khi bao tri cong trinh biogas lan luot chi dat 16,3%. Khong
c¢6 sy khac biét c6 y nghia théng ké dbi voi kién thirc vé an toan chay nd va ngat khi
cong trinh biogas ho gia dinh cta nguoi ddn nhém can thiép va nhom ddi chung,

p>0,05 (bang 3.8).

Bang 3. 9. Thuc trang nhan théng tin hwéng din sir dung biogas va chia sé

thong tin vé biogas h¢ gia dinh ciia ngudi dan

) Can thiép Poi ching  Chung 3
Noi dung kién thire pt
n % n % n %

Primgchiasc hne i 50 05 51 200 81 23 047
biogas vd1 hang xom

bawmgnhandugethongtin- o) o0 139 545 211 529 022
tap huan st dung biogas

) Test y* , nhém can thiép va doi chitng

Két qua nghién ctru tai bang 3.9 cho that, ty 1€ nguoi dan da tung nhan duogc cac
thong tin huéng dan vé sir dung biogas 1a 52,9% va c6 20,3% nguoi din di timg chia
sé cac thong tin vé str dung biogas HGP véi nhiing nguoi hang x6m cua ho. Khong
c¢6 su khac biét co y nghia thong ké vé thuc trang chia sé thong tin va timng nhan thong
tin huéng din vé sir dung biogas HGD cta ngudi dan nhém can thiép va nhom ddi

chung, p>0,05.

3.1.3.Thwc hanh ciia ngwoi din vé siv dung an toan va hiéu qud cong trinh

biogas h¢ gia dinh trudc can thi¢p

Van hanh cong trinh biogas dugc xac dinh gom xay dung, sir dung va bao tri.
Trong khuén kho ctia nghién ciru nay tap trung chu yéu vao sir dung hang ngay cong
trinh biogas HGD. Thuc hanh st dung tip trung vao ndi dung nap chat thai hang ngay
cho cong trinh biogas va cac hoat dong giam sat chit luong hoat dong cta cong trinh
biogas thong qua giam st chat luong nude thai dau ra. Nhom tiéu chi sir dung duge

danh gia cho ngudi dan dai dién cho ho gia dinh.
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Bang 3. 10. Thue hanh Lip @it va thiét ké cong trinh biogas ho gia dinh

Can thiép D6i chirmg Chung .
Noi dung thuc hanh pt
n % n % n %

Lap dong ho do khi ga 47 326 95 373 142 356 0,39

Khong noi duong nucc thaiy,q gg g 35 922 363 910 0,28
sinh hoat v&i cong trinh biogas

Khong noi duong din mube 50 o594 g5 383 960 0,60
mua v&i cong trinh biogas

Thict ke duong rigng dannuée ) g5 77 309 118 206 073
thai tir tam cho lon

) Test y* , nhém can thiép va doi chitng

Két qua nghién ctru tai bang 3.10 cho thay, ty 18 ho gia dinh c6 lap dong hd do ga
va thiét ké duong dan nudc riéng cho nudc thai tir tim cho lon l1an luot 1a 35,6% va
29,6%. Hau hét HGD thiét ké duong dan nudc thai sinh hoat (hoat dong vé sinh dung
cu an udng, gidt quan 40) va duong dian nude mua truc tiép vao cong trinh biogas lan
luot 14 91,0% va 96,0%. Dan nuée thai sinh hoat hodc nudc mua vao bé phan giai s€
lam ting dang ké luong chat thai hang ngay nap vao cong trinh biogas, dan t&i vuot

qua cong nang xu 1y ciia cong trinh.

Bang 3. 11. Thue hanh cac hoat ddng nap chat thai dau vao hang ngay cho

cong trinh biogas hg gia dinh

Can thiép Dé6ichitng Chung 3
Noi dung thue hanh p®

n % n % n %
Nap chat thai lan dau trong ngdy 46 31,9 61 239 107 26,8 0,10
Kiém tra dinh ky mic nu6c béap 32 222 48 188 80 20,1 0,44
Don phan kho khi nap chatthai 34 23,6 66 259 100 251 0,63
U'Gce tinh lugng nude phu hop 13 9,0 14 55 27 6,8 0,21
Kiém tra mui nudc thai biogas 48 333 65 255 113 283 0,11

Kiém tra mau nudc thai biogas 62 43,1 83 325 145 36,3 0,08

) Test y* , nhém can thiép va doi chirng
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Khéo sat 399 ngudi dan cho thiy ty 18 nguoi dan c6 thuce hanh dung vé thoi diém
nap chét thai 1an dau trong ngay cho cong trinh biogas 13 26,8%. Nguoi dan thyc hién
kiém tra mirc nudc bé ap trudc va sau khi nap chit thai cho cong trinh biogas 1a
20,1%. Ty 1& ngudi dan c6 kiém tra dinh ky mui va mau nuéc thai biogas tai bé ap
1an luot 12 28,3% va 36,3%. Ty 1& ngudi dan c¢6 don phan kho va udce tinh lugng nudce
phtt hop dé pha lodng phan khi nap vao cong trinh biogas 1an luot 14 25,1% va 6,8%.
Trude can thiép, khong thay su khac biét co y nghia théng ké dbi voi thuc hanh cac
hoat dong nap chét thai dau vao hang ngiy cho cong trinh biogas ho gia dinh cia

ngudi dan nhom can thiép va nhom dbi ching, p>0,05 (Bang 3.11).

80.0%
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%

0.0%

Khau trang

# Can thi¢p NDo6i chung % Chung

Hinh 3. 1. Thwe hanh sir dung cic dung cu bao hé khi vé sinh chudng nubi dé
nap chat thai dau vao cho cong trinh biogas hd gia dinh
Nguoi dan cé sir dung khau trang, gang tay, ting khi thuc hién vé sinh chudng nu6i
dé nap chét thai cho cong trinh biogas 1an luot 13 49,1%, 32,8%, 72,2%. Ty 1€ nguoi
dan sur dung déy du ca 3 bao ho trén khi thuc hién vé sinh chuéng nudi dé nap chét

thai cho cong trinh biogas 1a 23,8% (Hinh 3.1).
3.1.4.Ddc diém vé sinh cong trinh biogas hé gia dinh

Trong nghién ctru nay, cac chi so danh gié chat lugng nude thai dau ra duge su

dung gdm luong Coliform, E. coli va ham lwvgng COD, BODs.z.
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Bang 3. 12. Lweng vi khuan chi diém vé sinh trong chat thai dau vao va nwéc

thai dau ra cia cong trinh biogas hé gia dinh (n=72)

Chi s6 xét nghiém Trung Gi4 trinhé  Gia trj 16n
(MPN/100 ml) binh nhat nhat

Chit thai E. coli 38,9x10°  0,08x10°  460,0 x10°
nap vao Coliform 111,3x10° 2,85x10°  1183,0 x10°
Nuéc thai E. coli 2,6 x106 0,10 x10° 32,7 x10°
dau ra Coliform 12,4x10°  0,35x10° 57,0 x10°

Két qua xét nghiém 72 mau nude thai ciia cong trinh biogas cho thay, luong trung
binh E. coli va Coliform twong tng 1a 2,6x10° MPN/100 ml va 12,4 x10® MPN/100
ml nude thai (Bang 3.12).

# Pat

< Khong dat

Hinh 3. 2. Ty Ié miu nwéc thai biogas ¢6é chi s6 Coliform dat tiéu chuin nganh

Ty 1& mau nudce thai dau ra c6 lugng Coliform vuot qua 108 MPN/100 ml nudc
thai, ttrc 1a khong dat tiéu chuan vé sinh theo tiéu chuan nganh TCN 492 — 2002, 1a
94,4% (Hinh 3.2).
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Bang 3. 13. Ham hrgng COD, BOD520 trong chat thai diu vae va nwéc thai

diu ra caa coéng trinh biogas hd gia dinh (n=72)

Chi s6 xét nghiém Trung binh Gia trinhé  Gia trilon

(mg/l) nhét nhét

Chét thai COD 21434 456,25 9250,00
nap vao BOD520 1227,9 234,00 6514,20
Nuwéc thai COD 924,3 208,50 3510,00
dau ra BOD520 677,1 80,50 2228,00

Két qua xét nghiém cac chi tiéu hoa hoc (COD, BODs.20) ciia 72 mau nudc phan
nap dau vao va 72 mau nudc thai biogas cho thdy ham luong COD trung binh trong
nudc phan nap dau vao va nudc thai biogas dau ra tuong tmg 12 2143,4 mg/l va 9243
mg/l. Him lugng BODs.20 trung binh trong nudc phan nap dau vao va nudc thai

biogas dau ra twong Gng 1a 1227,9 mg/l va 677,1 mg/l (Bang 3.13).

60
50 47.2
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Hinh 3. 3. Ty Ié miu nwéc thai biogas ¢é mirc giam chi s6 COD, BODsgo dat
theo tiéu chuin nganh
Ap dung tiéu chuan nganh TCN 492 — 2002, ham luong cac cht hiru co trong
nude thai biogas phai giam t6i thiéu 50% so voi chat thai nap vao. Tir két qua xét

nghiém 72 mau nudc phan nap vao va 72 mau nudc thai dau ra cua cong trinh biogas
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tai cac hd gia dinh dugc chon vao nghién ctru, ty 1¢ cong trinh biogas dat tiéu chuan

xir 1y chét thai vé chi tiéu COD va BODsyo twong tng 1a 47,2% va 43,1% (hinh 3.3).

3.2. XAy dung va trién khai gidi phap can thiép truyén théng thay déi kién
thirc, thwe hanh ciia ngudi dan vé sir dung cong trinh biogas ho gia dinh

3.2.1. Két qua xdy dung céng cu truyén théng cé sw tham gia ciia ngwoi din

Panh gia ban diu vé KT-TH ciia nguoi

dan vé st dung cong trinh biogas HGD

, Nhom nguoi Nhom nghién ctru da nganh
gg; dan1aGDV | | (Yt Nong nghiép, Xa hoi hoc, NCS)
LIEN 1 t 1 t
QUAN ! - !

TAI Xay dung va trien khai chwong trinh can thiép
CONG 1 4
DPONG !
«UBND POI TUQNG PiCH

xa H6 gia dinh (HGP) va nguoi dan sinh song tai HGD
e Truong c6 st dung cong trinh biogas

thon/

Xom v

KET QUA MONG DPOI

e Nang cao kién thic, thyc hanh ciia ngudi dan veé sir
dung an toan va hiéu qua cong trinh biogas HGD

e Cai thién chat lugng vé sinh nuéc thai biogas cua
cong trinh biogas HGD

Hinh 3. 4. So' d6 t6 chitc chwong trinh can thiép ning cao kién thirc, thwe hanh
sir dung an toan va hiéu qua céng trinh biogas HGD tai xa Hoang Tay va xa

Chuyén Ngoai, tinh Ha Nam

Can thiép nang cao kién thuc, thue hanh cta nguoi dan trong str dung an toan va

hiéu qua cong trinh biogas HGP 12 mot chuong trinh can thiép dwa vao cong dong.



79

Trong d6, nong ¢t 1a ngudi dan thude nhém gido duc vién (GDV) va ngudi dan tai
cac HGD c6 sir dung cong trinh biogas trong xir 1y chat thai chan nudi, tap trung chi
yéu vao chin nudi lon. So do t6 chire xay dyng va trién khai chuong trinh can thiép

duoc mé ta chi tiét tai Hinh 3.4.

So dd td chuc chuong trinh can thi€p nang cao kién thirc, thuc hanh st dung an
toan va hiéu qua cong trinh biogas HGD v&i su tham gia ctia nhiéu bén lién quan tai
cong dong hai xd va nhom nghién ciru. Két qua qua trinh xay dung va trién khai

chuong trinh mé ta vai tro ctia mdi thanh phan trong chuong trinh can thiép nhu sau:

Nhom nguoi dan 1a gido duc vién (GDV) la trung tdm ctia chuong trinh can thiép,
tham gia dong thoi hai vai tro, ddi trong duoc truyén théng va truyén thong vién.
Nguoi dan nhém GDV cung cap va chia sé kinh nghiém thuc tién st dung ham biogas
HGD dé xiy dung tai liéu huéng dan va ké hoach can thiép. Ap dung cac huéng dan
moi dugc xay dung theo chuong trinh can thié€p tai HGD minh va chia sé céc tai liéu

truyén thong v6i cac HGD khac tai cac thon can thiép.

Nhom nghién ctru da nganh bao gdm y té, ndong nghiép, xa hoi hoc va nghién ciru
sinh giup cung cip cac huéng dan chuyén mén ky thut bao gom k¥ thuét sir dung
cong trinh biogas HGD, k¥ ning t6 chic va truyén thong, cac cong cu sit dung trong
nghién ctru can thiép danh gia néng thon c6 sy tham gia ciia cong dong. Pong thoi,
NCS va thanh vién nhém nghién ctru thyc hién vai tro gidm sat hd tro trong qua trinh
ngudi dan nhém GDV thuc hién hudng dan va truyén thong chuong trinh can thiép.

Céc bén lién quan tai cong dong, trong d6 ¢ vai trd quan trong cia UBND x4 va
truong thon/xom, gilr vai tro cong nhan hoat dong ctia nhom ngudi dan GDV, tao

10ng tin dé ngudi dan tham gia vao chuong trinh can thiép.
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Bang 3. 14. Thong tin chung ciia nhom nguwdi dan la gido duc vién

Pic diém n %
Gioi tinh Nam 11 45,8
N 13 54,4
Vai tro trong sur dung Chinh 24 100,0
cong trinh biogas HGD  Ho trg 0 0
Thoi gian da str dung > 5 ndm 24 100,0
biogas <5 nam 0 0
Dic diém chén nudi Chi nudi lon 16 66,7
Két hop 8 33,3

Tong s6 24 ngudi dan thudc nhom can thiép duoc moi tham gia xay dung va phat
trién cong cu can thiép truyén thong, sau day goi 1a cac Gido duc vién (GDV). 100%
GDV tham gia xay dung va phat trién cong cu can thiép truyén thong 13 ngudi sir
dung chinh cong trinh biogas HGD. Trong do, 45,8% GDV la nam gid1 va 54,2%
GDV la ntr gio1. 100% HGD cua cac GVD déu co chan nuéi lon, trong d6 33,3%

HGD cta GDV c¢6 chin nudi thém céc loai gia cam va thiy cam khac (Bang 3.14).

Bang 3. 15. Két qua hoat dong dao tao va tip huian nhom gido duc vién

Hoat dong S0 lwgng
Huéng din ky thudt sit dung cong trinh biogas HGP

S6 budi hop duoc to chire (budi) 2

S6 bubi thim HGD thuce nghiém (budi) 2

S6 ngudi dan nhom GDV tham du (nguoi) 24

Xay dung, thir nghiém cdc tai liéu va tdp huin ky ning truyén thong

S6 cudc thao luan nhom (cudc) 4

S6 ngudi dan nhom GDV tham du (ngudi) 24

S6 tai liéu truyén thong dugc xay dung (tai lidu) 2

S6 luot thir nghiém quy trinh don chudng nudi tai HGD (luot) 106

S6 luot chinh sira tai liéu (lugt) 2
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T4p huin KT va k¥ ning truyén théng cho nhém GDV (bubi) 4

Thuc nghiém thyc hanh truyén thong (luot) 48

Trong thoi gian 4 tuan cac hoat dong huéng dan k¥ thuit cua chuyén gia cong
trinh biogas, thao luan nhom chia sé kinh nghiém thuc tién cia ngudi dan va xay
dung tai liéu truyén thong, thir nghiém tai lidu va tap hun k¥ ning truyén thong cho
nguoi dan nhém GDV da duogc td chuc tai thuc dia. Quy trinh thyc hién ap dung

phuong phap danh gia nong thén c6 su tham gia ciia cong dong.

Két qua tong hop cho thay, nhom nghién ciru da t6 chirc 2 budi hop nhoém vai 24
ngudi dan 13 GDV dé chuyén gia k¥ thuat cong trinh biogas chia sé cach st dung
cong trinh biogas HGD. Budi chia sé thong tin k¥ thuat dugc két hop cung céac luot
tham cong trinh ciia mot s6 HGD dé chuyén gia minh hoa céc thong tin k¥ thuat tai

thuc dia (Bang 3.15).

Mt sé két qua nghién civu dinh tinh vé kinh nghiém thue tién ciia nguwoi din
trong s dung cong trinh biogas h¢ gia dinh wng dung trong xdy dwng tai liéu can

thiép truyén thong:

Thoi quen 13 mot trong cic véu td quan trong quyét dinh thuc hanh st dung cong

trinh biogas ho gia dinh:

Két qua danh gia ban dau cua PRA (Participatory Rural Appraissal — PRA) cho
thay ngudi dan thudng quan tim dén mirc d6 sach ctia chudng nudi va sy thoai mai
clia vat nudi hon 1a s6 luong va trang thai ciia phan khi nap cho cong trinh biogas. Do
vay, nguoi dan thuong thyc hi¢n don rira chuéng nudi theo théi quen, chu yéu thuc
hién phun rira bang may bom cho dén khi chudng nudi sach. Tat ca phan, nudc thai
rira chudng nudi va nude tim lon déu duoc dua xudng bé phan giai ciia cong trinh

biogas. Thao luan nhém GDV cho biét

“... binh thuwong t6i don chuong thi don théi chir binh thuong cir don cho xong,

ciing khong dé y nuwde nhiéu it nhw thé nao ...” (TLNGDV).
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“... ¢0 don chuong cé ciing thu don phdn va dam ndt nhu thé nay dé d ton o,
6 thieong hay lam thé dé tiét kiém dién nudc théi nhwng khéng biét tac dung ciia né.

Con éng dy thi cit dirng ngodi xijt nwée théi chir ong dy khéng don ...” (TLNGDV).

Déi voi cac hoat dong khac khi nap phan dau vao cho cong trinh biogas HGD nhu
thoi diém nap, theo ddi khi biogas, theo ddi nude thai tai bé diéu ap ciing duge ngudi
dan thuc hién theo thoi quen ma chua biét duoc tac dung thuc su cua no. C6 nguoi
dan cho biét viéc str dung nhiéu nudc 13 do mudn c6 thém khi biogas khi dun.

“... hang ngay don chuéng lon thi cir ding voi xit théi. Thdy nguoi ta bdo cang
nhiéu nwéc cang tot nén ciing xit nhiéu nwéc, twong thé la tot. Nén khi dun hét lai ra
rika chuong dé cé ga ...” (TLNGDV).

“... liic trude khi viva xdy xong ciing ¢ ndp cdi dong hé nhwng thdy ciing khéng
lam gi, hang ngay van dimg gas théi néu it thi lai rira chudng la lai ¢é gas théi nén
khi né hong ciing khéng muon thay cdi khdc vao ...” (TLNGDV).

“... nha minh nudi nhiéu lon, sang nao chcfng ndu mot hai noi cam lon nén cé cho
nhiéu nwéc vao ciing chang tran nwéc duwoc, viéc gi phai kiém tra ...”" (TLNGDYV).

“... rita chuong thi rira sau chir rica trieée lon né chiea an né chay lung tung kho

lam lam ...”" (TLNGDYV).

Lich thdi vu 4nh huéng dén thoi diém vé sinh chudng nudi va nap chét thai dau

vao cho coOng trinh biogas hd gia dinh:

Danh gia PRA ban dau xac dinh thoi gian biéu hang ngay lién quan dén hoat dong
st dung cong trinh biogas cho thiy nguoi dan thuc hién don chudng nudi vao sang
sém hodc budi trua tuy theo lich mua vy, chua théy nguodi dan dé cap dén viéc don
chudng nudi trude hay sau khi dun khi biogas.

‘“

. vao ngay thuong thi toi tranh thu don rua chuong nuoéi buoi sang, con vao
mua dong hodc vao vu cdy gat thi don vao buoi trua khi dong vé chur buoi sang lam

sao ma co thoi gian ...” (TLNGDYV).
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“... luc nao ranh thi don thoi chir sang ra nhiéu viéc lam nao la cho tré con an,

dwa di hoc roi tranh thi di che ...” (TLNGDV).

“... binh thuong thi téi ddy sang c6 ndu com cho cd nha an réi goi moi nguoi dy
di hoc di lam. Trong luc cho moi nguoi danh rang riea mat thu tranh thu cho con lon
an. Lic tré con di hoc hét thi tranh thii don chuéng lon khong lai dén trua phai ndu

com cho moi ngudi nita roi ...” (TLNGDV).

“... t6i thi khéng co6 dinh vi nha gan bép nén cir phai don chuéng lon lién tuc dé
nha khéng bi mui, ci thdy c6 phén lon ma mui nhiéu 1én nha la phdi phun nwée cho

né hét di ...” (TLNGDV).

Tap huin nhung khong ¢idm sat sau tip huin s& khong phat huy duoc hiéu qua

cua cac thong tin va tai liéu dugc cung cap

Pénh gia PRA ban dau ciing mo ta thuc trang tiép nhan va chia sé thong tin cta
ngudi dan vé stir dung cong trinh biogas HGP véi thanh vién HGD va nhiing nguoi
dan khac. Nguoi dan thuong duoc hudng din ban dau boi tho xay dung khi ban giao
cong trinh biogas sau khi xay dung xong. Mot s6 nguoi c6 nhan duoc quyén sé hudng

dan nhung chi xem lan dau sau do cat di va khong str dung ntra.

“... luc moi xdy xong cdc anh ay, cac anh tho xdy dy co noi la dau tién phai nap
du phan cho cong trinh, hang ngay nap thém va sw dung gas ... T6i ciin co quyén so

nhé dwoc phdt vé nhiéu hinh dep nhitng khong nhé dé ¢ dau réi ...” (TLNGDV).

“... lic hudmg dan thi ¢6 cd vo va con ddau & ddy nén t6i ciing khéng phdi huéng
dan lai vi chit yéu t6i 1a nguwoi ding chinh, ba dy thinh thodng lam, con con ddu thi

di lam cong ty hiém khi lam biogas ...” (TLNGDV).

L3

.. nha anh Hu, anh Ta ¢ canh ddy ciing co cong trinh biogas nén ciing thinh

thodng trao déi. Anh em thdy gi hay ciing chi cho nhau va cing lam ...~ (TLNGDV).

Sau chudi 4 cudc hop nhém duge t6 chirc nham dé xuat, thir nghiém va diéu chinh
cac tai liéu truyén thong. Hai tai liéu truyén thong di dugc dé xuit 1a (1) Huéng dan
vé sinh chudng trai cho nong ho st dung thiét bi khi sinh hoc (biogas); (2) Lich truyén
thong kién thirc sir dung cong trinh biogas HGD. Nhom nghién ctru phdi hop ciing
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nhom ngudi dan 14 GDV thyc hanh 106 lugt thir nghiém quy trinh don rira chudng
nuoi tai 24 HGD nguoi dan trong nhém GDV (Bang 3.15).

/\ 3 IDRC | CRDI
*n

w ¢ I " -
| Hwéng dan

vé sinh chuéng trai
_cho ndng hd str dung
thiét bi Khi sinh hoc (Biogas)

Sit dyng 46 bio hd lao dgng
SacH cHUONG NUGI

Sach i &
L) LJ SacH NGO xom

Kiém tra dong ho ga

‘§~OM'f ~ Gl TANG CUONG SUC KHOE VAT NUOI
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WY TANG CUONG THU NHAP GIA BINH
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Kiém tra nwdc bé ap trude khi
rira chudng nudi

Kiém tra nudc thal tal bé ap
sau rira chudng nudi

Quy trinh don rira chudng nudi Lich truyén thong

Hinh 3. 5. Tai liéu truyén thong thay déi kién thirc, thwe hanh sir dung cong

trinh biogas trong xir Iy chét thai chin nudi tai tinh Ha Nam

1) Hudéng dan vé sinh chuéng trai cho nong hd s dung thiét bi khi sinh hoc
(biogas): Quy trinh thuc hanh 6 budc don rira chudng nudi dé nap phan dau vao cho
cong trinh biogas HGD gdm sir dung bao ho lao dong, kiém tra ddng ho do gas, kiém
tra nuGc bé diéu 4p trude khi rira chudng nudi, don phan khé (xir Iy phan trudc khi
nap, udc tinh khéi lugng phan, giam sat sttc khode vat nudi), rora chuéng nudi, va kiém

tra nudc bé diéu ap trude khi rira chudng nudi (Phu luc 7a).

2) Lich truyén thong kién thtrc sir dung cong trinh biogas HGP: Lich treo tudong
13 trang, cung cap céc kién thirc va hudéng dan vé sir dung an toan va hiéu qua cong
trinh biogas HGD nhu nguyén Iy hoat dong va cac loai chat thai c6 thé nap cho cong
trinh biogas HGD, thuc hanh nap nguyén li¢u cho cong trinh biogas HGD, theo doi
va bao dudng cong trinh biogas HGD, an toan chay nd va ngat khi khi sir dung cong

trinh biogas HGD (Phu luc 7b).
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co sw tham gia cuia cong dong

3.2.2. Két qud thwc hién cdc hoat dpng ciia chwong trinh can thi¢p truyén thong

Nhom nghién ciru da nganh

(Y té, Nong nghiép, Xa hoi hoc, NCS)

<«— — >

UBND xa — Truéng thon/xém

A3
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N
N

N

Nhom nguoi dan la GDV

Thyc hanh dung trong
nap chat thai dau vao va
theo do1 hoat dong cua

Nang cao kién thuc vé
st dung an toan va hi¢u
qua cong trinh biogas

HGD

cong trinh biogas HGD

Lam mau - Huong din

Truyén thong
Gi61 thi¢u va hudng dan

Lam mau va huéng dan : '
ngudi dan céac thong tin

nguoi dan thuc hién quy
trinh mau

\T_

trén lich truyén thong
NGUYEN LIEU NAP VAD
2 W

Hinh 3. 6. So' d6 thuc hién truyén théng thay déi kién thic, thwe hanh cia

ngudi dan vé sir dung an toan va hiéu qua cong trinh biogas HGP

So d6 truyén thong thay doi kién thirc, thyc hanh cia nguoi dan vé sitr dung an
toan va hiéu qua cong trinh biogas HGD trong xtr Iy chat thai chin nudi tai 2 xi cta
tinh Ha Nam duogc thuc hién nhu tai Hinh 3.6, bao gém 2 hoat dong chinh:

Thuyec hién truyén thong tai cong dong: mdi GDV dong dang thuc hién truyén thong
cho 5-6 HGD 1a hang x6m cta ho — nhitng HGP dang c6 str dung cong trinh biogas

— vé kién thure, thyc hanh sir dung an toan va hiéu quéa cong trinh biogas HGD trong
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xtr 1y chat thai chin nudi. Phat quy trinh huéng dan thuc hién vé sinh chudng nudi dé
nap phan dau vao cho cong trinh biogas, lich treo tudng véi cac thong tin vé kién
thirc, thuc hanh str dung an toan va hiéu qua cong trinh biogas.

Giam sat va hd trg HGD: GDV dong dang cuing nhom nghién ctru thyuc hién dién
gid nong thon dé tham HGP d3 duoc truyén thong va phat tai liéu. Thuc hién giai dap
cac thic mic néu c6 cho ngudi dan va HGD.

Bang 3. 16. Cac hoat dong truyén thong thay doi kién thic, thwe hanh sir dung

cong trinh biogas hg gia dinh

Noi dung So lwgng

Thuc hi¢n truyén thong tai cong dong

S6 HGP dugce phét tai liéu va hudng dan thyc hién quy trinh don 163

rira chudéng nudi (HGD)

S6 HGD duoc phat lich truyén thong (HGD) 163
Gidm sdt va hé tro HGD tai cong dong

S6 lugt thaim HGD cua GDV dong dang (lugt/GDV/HGD) 2,4
S6 lugt thim HGD cta nhom nghién ctru (luot/HGD) 1,7

Két qua bang 3.16 cho thay, tong s6 c6 163 HGD va 163 ngudi dan dai dién HGD
tham gia chuong trinh can thiép, bao gdm ca 24 nguoi dan nhom GDV. Chuong trinh
can thiép da phat cho cac HGP trong nhom can thiép 1a 163 ap phich huéng dan quy
trinh vé sinh chudng nudi va 163 bd lich treo tudng co thong tin hudng dan vé sir
dung cong trinh biogas. Hoat dong 1am mau, huéng dan dugc thuc hién bai 24 GDV
tai 139 HGD trong nhom can thiép. Sau khi 1am mau va hudng dan 1an du tai cac
HGD trong nhom can thiép, cac GDV phdi hop cing NCS va cac nghién clru vién
khac thuc hién tham HGD dé giam sat va hd tro. Trong do, nhom GVD thyc hi¢n sb
lugt tham HGD trung binh 1a 2,4 luot/GDV/HGD va nhom nghién ctru da thyc hién
thaim cac HGP trong nhém dugc truyén thong trung binh 1,7 lugt/HGD trong sudt 6
thang truyén théng can thiép.
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3.2.3. M{t sé rao cdn trong thiee hién truyén théng thay doi kién thive, thuwe hanh

vé su dung an toan va hi¢u qud cong trinh biogas hg gia dinh

Thoi quen sw dung cong trinh bioags HGD da dwoc hinh thanh truoc can thiép:

Hau hét ngudi dan tham gia nghién ctru d3 co thoi gian sir dung cong trinh biogas
HGD trong nhié¢u ndm. Nhiéu hanh vi di duoc hinh thanh nhu mét théi quen va nguoi
dan thuc hién hang ngay theo théi quen d6 nhu xit rira chudng nudi khong wée tinh
luong nude, don rira chudng nudi tai bat ky thoi diém ranh rdi trong ngay, khong

kiém tra dong ho do khi ga va mirc nudce bé ép ...

“... moi khi van dirng ¢ ngoai xit nudc vao chuong. Hom trudc bac Ung cé ndi
roi ma co lgi quén. Co6 hiéu roi, lan sau sé cho it nudc hon. Nhiéu nuoc la khong tot

that ...” (PVS-ND).

“... Chi ciing c6 thuc hién roi, nhung thinh thodng ciing quén. Ban dau thi chia

quen, théi sau thiee hién dan dan ... (PVS-ND).

Céc thoi quen nay thudng bi chi phéi boi cac yéu td vé nhu cau va muc dich ban
dau xay dung cong trinh biogas HGD nhu tao ra khi dot dung cho nau in. Do viy,
cac thoéi quen chua phu hop khi sir dung nhu thay it ga thi nap thém nudc vao cho
ham biogas vi cho rang s& ddy duoc ga ra ngoai thém dé dun. Hodc cac thoi quen
dugc hinh thanh do lich thoi vu clia ngudi dan do diéu kién sinh hoat san xuat nhu
vao mua vu thi trang tha bat cir luc nao ranh s& don rira chudng nudi. Céc théi quen

nay c6 tan suat lp lai hang nay nén khd bén viing va kho thay doi.

“... may hom trudc chwa vao mua thi cting lam theo cham chi lam, tung budc mot.
Nhung mday hom nay mua ban qua nén cing co gang ranh luc nao thi don luc ay.
Ciing co buoi voi qua ciing chang vao chuong lon nita lai xit ngoai luon cho nhanh
... (PVS-ND).

“Buoi sang chu ndu com hét ga roi, ngay nao cing vdy chu nau 3 néi com ruou

dé lay ruwou ban nén gio khong con ga, nuwoc bé ap khong tran dau nén khong can

kiém tra nude bé dp dau ...” (PVS-ND).
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Chdn nuéi la sinh ké chinh ciia HGB nén di biét chira phit hop nhung vén lam:

Nguoi dan cho biét mua dong thi d& tudn tha han ché lwong nudc hon nhung mua
hé thi rat khé tuan thu theo udc tinh lwgng nude nhu hudng din vi nhu cau luong
nude dé tim va vé sinh cho lon vao mua hé 13 rat 16n. Hodc vao ngay thudng thi c¢6
thé an dinh mot thoi gian cu thé nhung vao ngay mua thi chi khi ranh méi don rira

dugce chudng nudi nén tudn thu xac dinh thoi diém rira chudng phu hop s& khé khan.

“... nha minh hay xd nwéc cho lon tam, thieong ciing hay don phén xuéng ché dé
luén va méi ngay déu thao nuwéc dé xudng bé biogas. Nhw hwdng dan ¢ ddy thi cé khi
phdi gidm bom nwéc vao hé tam dy mat ...”" (PVS-ND).

‘“

.. miia ndy c6 khi khéng gitt dwge ty 1é nudce, phdi hon ddy. Vi mia nay phdi
tam cho lon nita khéng né nong. Cai nay mia déng thi giik dwoc vi mia déng khéng

tam cho lon, chi xit nén chuéng théi ...” (PVS-ND).

Thure trang va thiét ké xdy dung cong trinh biogas HGD:

Hau hét cac cong trinh biogas HGD tai hai xa Hoang T4y va Chuyén Ngoai khi
xay dung khong c6 thiét ké dudng din nudc riéng cho vé sinh chudng nudi. Do viy,
cac HGD va ngudi dan c6 thoi quen tim cho lon thudng xuyén hodc/va xit rira chudng
bat cr khi nao thdy mui cht thai tir chuéng nudi s& lam cho luong chat thai nap vao
qua cong nang thiét ké cua cong trinh biogas HGD. Ngoai ra, cong trinh biogas da
dugce cac HGD xay dung kha 1au, khoang gan 50% sb cong trinh biogas dugc xay
dung va dua vao st dung tir 5 nam tr¢ 1€n. Khi bt dau can thiép, hau hét cac bé diéu
ap ctia cong trinh biogas HGD trong nhom can thiép khong thuc hién 14y bun thai do
nghién ciru khong du kinh phi hoic do thiét ké nhiéu bé lang phia sau. Do vay, viéc
kiém tra muc nude bé ap doi khi khong thiy tic dung & mot sé HGD da lam giam

tinh thuyét phuc cua hoat dong nay.

“... hom qua don chuong xong chu ciing ra kiém tra bé ap va thay nuoc no dac.
Neéu minh giam ti ¢ nuoc thi chu quan sat thay no ddac lam. Bé ap chu ciing dwoc 3
nam roi, ma dao nay lon nha chu ciing sap xuat chuong nén no an nhiéu hon, luong

phdn nhiéu hon ...~ (PVS-ND).
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“... khong, tai nha chu con co 1 bé lang nita. Néeu nuoc o bé ap no chay ra thi no
xuong bé lang do. Vi bé lang chu xady ciing sau nén nudc, dé chira nudc o bé ap tran

ra cho né d ban. Chir khéng thai ra ngodi ...~ (PVS-ND).

Phan cong lao dong va vai tro xda hoi, gioi co anh huwong nhat dinh toi viéc tap

hudn va cung cdp thong tin sit dung cong trinh biogas HGD

Chin nudi san xuit 13 hoat dong nhiéu thanh vién trong HGD cung 1am. Trong
diéu kién vé nhan luc va thoi gian, chuong trinh can thiép truyén théng méi chi tap
trung vao ngudi thuc hién chinh trong HGP. Cac thanh vién khac khong han ché
tham gia cac budi 1am mau, hudng dan tai HGD nhung ciing khong bét budc. Do vy,
khi thanh vién khéac trong HGD khong tryc tiép tham dy budi hudéng dan, 1am mau s&
thuc hién don rira chuéng nudi khong theo huéng dan. Mic du nghién ciru da thuc
hién dén quy trinh huéng dan don vé sinh chudng nudi tai chudng nudi cia HGD. Tir
d6 cho thay vai trod rat quan trong cuia 1am mu tryc quan trong céc truyén théng can

thi¢p thuc hanh.

“... moi ngay thi chii van lam nhung hém nay nguwoi thday mét nén cé dy lam thay.

Ciing khong biét c6 theo quy trinh di dén trén twong khéng ...” (PVS-ND).

Mic di nhém GDV di dugce cac chuyén gia ki thuat tip huan kha chi tiét, bai ban
nhung van gip mot s6 khé khin trong qua trinh thyc hién truyén thong can thiép. Mot
trong cac kho khin 13 yéu té gi6i v6i 13/24 thanh vién nhém GDV 1a nit giéi. Trong
khi d6, cac khao sat nguoi dung biogas tai Viét Nam cho thay vai trd quyét dinh khi
xay dyung cong trinh biogas HGP 1a nam giéi. Dong thoi, ngudi tiép nhin cac hudng
dan k¥ thuat khi ban giao cong trinh sau khi x4y dung ciing 1a nam gidi 1a chinh. Do
vy, GDv 1a nit gi6i cling gip nhitng kho khin nhit dinh trong qua trinh lam mau va
huéng dan cho nhitng HGD khéc trong nhom can thiép, dic biét & cac HGD ma nguoi
dai dién tiép nhan huéng dan 1 nam gidi.

Qua trinh trién khai chuong trinh can thiép truyén thong tai cong dong c6 su tham
gia gidm sat cta dai dién UBND x4 va cac truong thon, trudng xom. Tai cic budi

hudng dan lam mau hodc thao ludn nhoém ngudi dan, dai dién UBND xa va cac truong
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thon, xom tham dy va déu tng ho chuong trinh. Hoat dong nay gitip nang cao vai trd
va vi thé cua nguoi dan nhom GDV tai cong dong. Qua trinh dién di thuc dia quan
sat cac hoat dong ctia nhém GDV cho thdy ngudi dan trong nhém can thiép san sang
don nhan thong tin huéng dan sir dung cong trinh biogas HGP tir GDV. Tuy nhién,
ddi khi van xut hién céac tranh luan vé cac bude thuc hién va y nghia cta cac budc
nay va/hodc nguoi dan tai cic HGDP chua thuc su tiép nhan cac thong tin tr nhém
GDV vi cho rang nhimg ngudi nay ciing khong khac gi ho. Khi d6, vai tro giam sat
hd trg ciia NCS va nhom nghién ctru gitp tai khang dinh sy dung dan va phu hop cia

céc thong tin dugc truyén thong.

3.3. Két qua can thiép truyén thong thay doi kién thirc, thuwe hanh cia nguwoi

dan vé sir dung cong trinh biogas hj gia dinh

Chuong trinh can thiép thyc hién trong vong 6 thang gém céac hoat dong truyén
thong kién thuc, thyc hanh str dung an toan va hiéu qua cong trinh biogas ho gia dinh.
Céc hoat dong truyén thong dugc thuc hién boi cdc GDV 1a nguoi dan tai cong déng
duoc can thiép. Mot sb két qua thay ddi kién thirc, thuc hanh cua nguoi dan vé su

dung an toan va hi¢u qua cong trinh biogas dugc trinh bay nhu dudi day:
3.3.1. Thay déi kién thirc ciia ngwoi dan vé sir dung an toan va hi¢u qud cong
trinh biogas ho gia dinh
Bang 3. 17. Thay d6i kién thirc ciia ngwoi dan vé sir dung hang ngay doi véi

cong trinh biogas sau can thi¢p

Can thiép Poi chirng p®
Noi dung kién thirc Sau CT % thay Sau CT % thay
(n/%) doi®™  (n/%)  a6ic™
Cac loai chat thai c6 thé 50 60
: . 2 15,7
nap theo khuyén nghi (34,7) >0 (23,5) > 0.02
Thoi gian luu 22 4
14,6 0,4 <
w3 M owe 0.0
Luong phan nap hang ngay 16 6
10,4 4 <
(11,1) 0 (2,4) 0 001
Xu ly phan truéc khinap 70 424 38 74 <0,01

(48,6) (14,9)
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Ty I¢ pha loang phan va 78 18
e (54.2) 45,2 7.2) 3,2 <0,01
Panh gia chat lugng nuéc 78 81
thi a2 % @ 1o <001

®) Test ¥*, kién thirc sau can thiép cia nhém can thiép va doi ching

") 95 thay déi trong ciing nhém so véi truéc can thiép

Sau can thiép, trong nhom can thiép ty 16 nguoi dan c6 kién thirc dung vé sir dung
hang ngay cong trinh biogas h gia dinh c6 xu hudng tang 1én. Muc ting ty 1€ nguoi
dan c6 kién thic ding vé stir dung hang ngay cong trinh biogas ho gia dinh trong
nhém can thiép dao dong tir 10,4 — 45,2% (bang 3.16). Trong nhoém dbi ching, ty 16
ngudi dan co kién thire dung da so chi s6 ¢6 xu hudng ting nhung thip hon nhom can
thi¢p, tr 0,4 — 15,7%. Bén canh do, trong nhom doi ching ty 1¢ nguoi dan co kién
thirc dung vé danh gia chat luong nude thai biogas sau can thiép giam hon so véi
trudc can thiép 14 1,5%. Sau can thiép, ty 1é ngudi dan nhom can thiép co kién thirc
dung vé sir dung hang ngdy cong trinh biogas ho gia dinh cao hon ty 1¢ trong tmg

trong nhém d6i chimg c6 ¥ nghia thong ké, p<0,01 (bang 3.17).

Bang 3. 18. Thay d6i kién thirc ciia nguwoi dan vé cac hién twong bat thwong

cua cong trinh biogas sau can thiép

Can thiép Poi chirng
Noi dung kién thirc Sau CT % thay Sau CT % thay p®
(n%)  d6i ™) (/%)  ddi ™
TflC hai cta sy hinh thanh 39 18.1 22 5.1 <001
vang (27,1) (8,6)
Phuong phép xir tri vang 107 56
48,6 2,4 <0,01
(74,3) (22,0)
Tac hai cta chat cin 33 21
‘ ‘ 18,7 2,7 <0,01
(22,9) ’ (8,2) ’
Céach ngan ngura va xu tri
! g g 138 326 158 9.0 <001
can (95,8) (62,0)
Nguyén nhan ap suat khi
g y p 106 31.9 149 21 <001
glam (73,6) (58,4)

®) Test %, kién thirc sau can thiép cia nhém can thiép va doi ching

) 95 thay déi trong ciing nhém so véi trueéc can thiép
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Sau can thiép, ty 1& ngudi dan trong nhom can thiép co kién thire ding vé cac hién
tugng bat thuong ciia cong trinh biogas cao hon so véi trude can thiép, mire ting dao
dong 18,1 — 48,6% (Bang 3.18). Trong nhoém ddi chimg, 4/5 chi sb kién thirc dugc
danh gid c6 muc tang hon so vai trude can thi¢p, mirc taing dao dong 2,1 — 5,1%; Chi
s6 kién thirc diing vé cach ngin ngira va xir Iy lang cin giam hon so vdi trude can
thiép 13 9,0%. Sau can thiép, ty 1 nguoi dan nhom can thiép c6 kién thirc ding vé
cac hién tuong bat thuong cia cong trinh biogas ho gia dinh cao hon ty 1¢ twong Gng

trong nhém d6i chimg c6 ¥ nghia thong ké, p<0,01 (bang 3.18).

Bang 3. 19. Thay d6i kién thirc ciia nguwoi dan vé an toan sic khée, mdi truwong

va chdy no trong qua trinh sir dung cong trinh biogas sau can thiép

Can thiép Poi chirng
Noi dung Kién thirc Sau CT % thay Sau CT % thay p®
(n/%)  d6i’™  (n/%) aoic™)
Kha ning chia cac mam 116 152
17,4 -10,4 <
bénh cua nude thai biogas  (80,6) ’ (59,6) ’ 0.01
Kha ning gay bénh cho 91 153
2,1 -1,2 0,59
nguoi cia nudc thai biogas  (63,2) (60,0)
Kha nang gay bénh cho vat 91 155
‘ ‘ 1,4 1,6 0,67
nudi nude thai biogas (63,2) ’ (60,8) ’ ’
K}la netng gdy chdy no, ngat 135 153 210 12,6 <001
cua khi biogas (93,8) (82,4)
Cach xur tri khi phat thi¢n 81 107
' 42,3 24,4 <0,01
khi biogas 10 ri (56,2) (42,0)
De. phong ngat khi, c.ha.ly no 77 77 92 08 <001
khi bao tri bé phan giai (53,5) (36,1)

®) Test ¥*, kién thirc sau can thiép cia nhém can thiép va doi ching

) 25 thay déi trong cting nhém so véi truéc can thiép

Kién thirc ding ctia nguoi dan vé cac mdi nguy co thé xuat hién do khi biogas va
trong cac phu pham biogas 14 rat can thiét nhim dam bao sir dung an toan cong trinh
biogas. Sau can thiép, ty 1& ngudi dan trong nhom can thiép c6 kién thirc dung vé cac
mdi nguy c6 thé c6 trong nudc thai biogas va dé phong chay nd, ngat khi ting hon so

véi trude can thiép, mic ting dao dong tir 1,4 —42,3% (Bang 3.19).
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Trong nhém d6i chimg, ty 16 ngudi dan c6 kién thire ding vé nudce thai biogas co
kha ning gay bénh cho vat nudi, khi biogas c6 kha ning giy chay nd ngat va cach xur
tri ting; tuy nhién, ty 1é nguoi dan c6 kién thic ding vé kha ning chira cac mam bénh
va gy bénh cho ngudi ciia nudc thai biogas, dé phong ngat khi chay nd do khi biogas

lai gidm so v&1 trude can thiép.

Sau can thiép, ty 1& nguoi dan nhom can thiép c6 kién thirc dung vé kha ning chira
mam bénh cua nude thai biogas, kha ning giy chay nd ngat khi, cach phong ngira va
XU tri cac sy ¢O ndy cua cong trinh biogas ho gia dinh cao hon ty 1¢ twong mg trong

nhoém dbi ching c¢6 ¥ nghia thong ké, p<0,01 (Bang 3.19).

Bang 3. 20. Thay d6i diém kién thirc ciia ngwoi dan vé sir dung an toan va hiéu

gua cong trinh biogas trwdc va sau can thi€p

DPiém kién thue

Thoi diém danh gia Can thiép Poi chirng p®
TB PLC TB PLC

Trudc can thi¢p 12,1 3,94 11,8 3,79 0,53

Sau can thiép 19,5 5,53 14,2 3,79 <0.05

Thay dbi sau can thiép 7.4 6,46 2,4 4,52 <0,05

OV T-test, diém trung binh kién thirc nhém can thiép va nhém doi ching

Trudc can thiép, diém trung binh kién thic vé sir dung an toan va hiéu qua cong
trinh biogas ctia ngudi dan trong nhom can thiép va nhom ddi ching 1an lugt 13 12,1
diém va 11,8 diém. Khong c6 su khac biét cé y nghia thong ké diém trung binh kién
thirc vé& str dung an toan va hiéu qua cong trinh biogas giita 2 nhom, p=0,53 (Bang

3.20).

Sau can thiép, diém trung binh kién thirc vé sir dung an toan va hiéu qua cong
trinh biogas ctia ngudi dan trong nhom can thiép va nhom dbi ching 1an luot 13 19,5
diém va 14,2 diém. Diém trung binh kién thirc vé sir dung an toan va hiéu qua cong
trinh biogas cia nhom can thiép cao hon nhém ddi ching c6 ¥ nghia thng ké, p

<0,05 (Bang 3.20).
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Bang 3. 21. M6 hinh hdi quy tuyén tinh vé si thay ddi kién thirc ciia ngudi dan
vé sir dung an toan va hiéu qua cong trinh biogas trwéc va sau can thiép

Bién s0 Hé s6 hdi quy KTC95% ciia hé
s6 hdi quy

Can thi¢p

- Khong can thiép -

- Can thiép 5,0 3,86-6,05
Gio1

- Nam -

- N 0,7 (-0,31)-1,79
Nhom tudi

- Duéi 50 tudi -

- Tur 50 tudi tro 1én (-0,2) (-1,25)-0,90
Hoc van

- THCS tro xubng -

- THPT tro 1én (-1,1) (-2,79)-0,51
Nghé nghiép chinh

- Nong dan -

- Khac (-1,3) (-2,67)-0,07
Thoi gian st dung biogas

- <5 nam -

->5nam 0,3 (-0,80)-1,31
ba tung nhan duoc

HDSD biogas

- Khong -

-Co 0,8 (-0,24)-1,87
n=2399; Hé s6 Po= 3,7

Bién phuy thudc: Diém chénh kién thirc ciia ngudi dan vé sir dung an toan
va hiéu qué cong trinh biogas trudc va sau can thi¢p

Bién doc lap chinh: Can thi¢p

Piém chénh kién thirc = 3,7 + 5,0%(Can thiép) + 0,7*(Gidi tinh) —
0,2%(Tudi) — 1,1*(Hoc vin) — 1,3*(Nghé nghiép) + 0,3*(Thoi gian SD) +
0,8*(Nhan thong tin HDSD)

Mo hinh hdi quy tuyén tinh duoc ap dung v&i bién phu thude 1a diém chénh kién
thirc ctia nguoi dan vé st dung an toan va hiéu qua cong trinh biogas trude va sau can

thiép. Bién doc 1ap chinh 1a nguoi dan c6 duoc truyén thong vé nang cao kién thic
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st dung an toan va hiéu qua cong trinh biogas (can thiép). Két qua cho thay, ¢ cac
nhom ngudi dan khong khac nhau vé gi6i tinh, nhém tudi, nghé nghiép chinh, trinh
dd hoc van, thoi gian st dung biogas, da tung nhan dugc HDSD biogas thi diém
chénh kién thtrc ctia ngudi dan vé sir dung an toan va hiéu qua cong trinh biogas gitra
trudc va sau can thiép & nhém ngudi dan can thiép cao hon nhém nguoi dan déi

chtng 13 5,0 diém, p<0,01 (bang 3.21).
3.3.2. Thay doi thuc hanh ciia ngwoi dan vé sir dung an toan va hi¢u qud cong
trinh biogas h¢ gia dinh
Bang 3. 22. Thay d6i thue hanh ciia ngwdi dan vé thuwe hanh nap chat thai cho
cong trinh biogas HGD sau can thiép

Can thi¢p Doi chirng
N@i dung thuc hanh Sau CT % thay Sau CT % thay p®»
7 S (n/%)  doi®™  (n/%)  do6i™
c{:f gy 98 ey 20 <008
llféle;;l tra dinh ky mirc nu’oic ?:4’4) 22,2 ?36,9) -1,9 <0,05
EZ? phan kho khi nap chat zjg’s) 25,7 ?21010) 5.9 0,05
E;c tinh luong nuéc phu 3419’3) 403 279’5) 25 0,05
Iél;;;S tra mui nudc thai ?é}l’l) 278 2215 . 15.7 0,05
I;fgr;ls tra mau nudc thai ?623,9) 20,8 22: 8) 8,3 <0,05

®) Test ¥*, kién thirc sau can thiép cia nhém can thiép va doi ching
™) % thay d6i trong ciing nhém so véi truée can thiép
Ty 18 nguoi dan nhoém can thiép c6 thuc hanh 6 bude cta quy trinh don rira chudng
nudi nhu wéc tinh lwong nude phu hop, thuc hanh theo ddi muc nudc thai va chat
lugng nudce thai biogas dinh ky tdng hon so véi trude can thiép. Muc tang dao dong

flr 9,8 — 40,3% (bang 3.22).
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Dbi v6i nhém d6i chimg, sau can thiép ty 16 ngudi dan ¢ thuc hanh wée tinh
luong nudce phi hop, x4c dinh thoi diém phu hop nap chit thai dau vao, kiém tra dinh
ky mau va mui nudc thai biogas ting 1én so véi trude can thiép lan luot 1a 2,5%,
2,0%, 15,7% va 8,3%; ty 1€ ngudi dan c¢6 thuc hanh don phan kho, kiém tra muc nudc
bé ap giam hon so véi trudce can thiép, 1an luot 14 5,9% va 1,9% (Bang 3.22).

Sau can thiép, ty 1¢ nguodi dan c6 thuc hién cac hoat dong 6 budc cua quy trinh
don rira chudng nudi nap chét thai cho cong trinh biogas HGP cao hon ty 18 tuong
g trong nhém d6i ching c6 ¥ nghia thong ké, p<0,01 (Bang 3.22).

Bang 3. 23. Thay d6i thuwe hanh ciia ngwdi dan vé lap dit dong ho do khi gas va

két ndi véi cong trinh biogas HGP véi cac cong trinh khac sau can thiép

Can thiép Poi chirng
Noi dung thuc hanh Sau CT 9% thay Sau CT % thay p©
(n/%)  d6i’™  (n/%) aoic™)
Lap dong ho do khi biogas 76 100
20,2 1,9
(52,8) ’ (39,2) ’ 0.01
Khong néi duong NTSH 137 226
6,2 _316 '
v&i cong trinh biogas (95,1) (88,6) 0.03
Khéng ndi duong dan nuée 143 248
4,2 0,8 0,27
mua véi cong trinh biogas  (99,3) ’ (97,3) ’ ’
Thiét ké duong riéng dan 67 77
. 18,0 0 <
nudc thai tir tam cho lon (46,5) ’ (30,2) 0.05

®) Test ¥*, kién thirc sau can thiép cia nhém can thiép va doi ching

) 9 thay doi trong ciing nhém so véi trieée can thiép

Sau can thiép, ty 1& nguoi dan nhom can thiép thuc hién lap dong ho do khi ga cho
cong trinh biogas sau can thiép ting thém 20,2%, thiét ké duong dan riéng cho nudc
thai tim lon (khong di vao cong trinh biogas) ting thém 18,0% so voi trude can thiép.
Trong khi d6, ty 18 nay trong nhom ddi ching tir khong thay doi dén tang rat it, tuong
ung 1a 1,9% va 0% (Bang 3.23).

Sau can thiép, ty 1& ngudi dan nhom can thiép cé thyc hanh dung vé lap dat dong

hd do khi biogas gas va thiét ké két nbi cong trinh biogas véi hé thong nude thai khac
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ciia HGD cao hon ty 1¢ trong tmg trong nhom d6i chimg c6 ¥ nghia thdng ké, p<0,01

(Bang 3.23).

Bang 3. 24. Thay déi diém thwc hanh ciia nguwoi dan vé sir dung an toan va hiéu

gua cong trinh biogas trwéc va sau can thiép

Piém thwe hanh

Thoi diém danh gia Can thiép Péi chirng p®)
B DLC B DLC

Trudc can thi¢p 5,6 2,06 5,4 2,22 0,36

Sau can thi¢p 7,9 2,54 5,8 1,97 <0,05

Thay d6i sau can thiép 2,3 3,02 0,3 2,32 <0,05

OV T-test, diem trung binh kién thirc nhém can thiép va nhém doi ching

Trudc can thiép, diém trung binh thuc hanh vé sir dung an toan va hiéu qua cong

trinh biogas ctia nguoi dan trong nhom can thiép va nhom déi ching 1an luot 13 5,6

diém va 5,4 diém. Khong co su khéac biét co ¥ nghia thong ké diém trung binh kién

thirc vé str dung an toan va hiéu qua coéng trinh biogas giita 2 nhom, p=0,36 (Bang

3.24).

Sau can thiép, diém trung binh thyc hanh vé sir dung an toan va hi¢u qua cong

trinh biogas ctia nguoi dan trong nhom can thiép va nhom ddi chimg 1an lugt 1 7,9

diém va 5,8 diém. Diém trung binh thyc hanh vé sir dung an toan va hi€u qua cong

trinh biogas ctia nhom can thiép cao hon nhom ddi ching cé ¥ nghia théng ké, p

<0,05 (Bang 3.24).
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Bang 3. 25. M6 hinh hdi quy tuyén tinh vé sy thay ddi thwe hanh ciia ngudi dan
vé sir dung an toan va hiéu qua cong trinh biogas trwéc va sau can thiép

Bién s0 Hé s6 hdi quy KTC95% ciia hé
s6 hdi quy

Can thi¢p

- Khong can thiép -

- Can thiép 2,0 1,43-2,51
Gio1

- Nam -

- N (-0,1) (-0,65)-0,39
Nhém tudi

- Duéi 50 tudi -

- Tur 50 tudi tro 1én (-0,2) (-0,76)-0,30
Hoc van

- THCS tro xubng -

- THPT tro 1én 0,3 (-0,53)-1,09
Nghé nghiép chinh

- Nong dan -

- Khac (-0,2) (-0,89)-0,46
Thoi gian st dung biogas

- <5 nam -

->5nam (-0,03) (-0,55)-0,49
ba tung nhan duoc

HDSD biogas

- Khong -

-Co 0,5 0,02-1,05
N = 399; Hé s6 o= -0,2

Bién phu thudc: Piém chénh kién thirc ctia ngudi dan vé str dung an

toan va hi¢u qua cong trinh biogas trudc va sau can thiép

Bién doc 1ap chinh: Can thi¢p

Piém chénh kién thirc = -0,2 + 2,0%(Can thiép) — 0,1*(Gidi tinh) —
0,2%(Tudi) + 0,3*(Hoc vdn) — 0,2%(Nghé nghiép) - 0,03*(Thoi gian
SD) + 0,5*(Nhdn thong tin HDSD)

Mo hinh héi quy tuyén tinh duoc ap dung véi bién phu thudc 1a diém chénh thyc
hanh cua ngudi dan vé sir dung an toan va hiéu qua cong trinh biogas trudc va sau
can thiép. Bién doc 1ap chinh 1a ngudi dan c6 dugc truyén thong vé thay ddi thuc

hanh st dung an toan va hiéu quéa cong trinh biogas (can thiép). Két qua cho thiy, ¢
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cac nhom ngudi dan khong khac nhau vé gidi tinh, nhom tudi, nghé nghiép chinh,
trinh d hoc vén, thoi gian st dung biogas, da tung nhan dugc HDSD biogas thi diém
chénh thyc hanh cua ngudi din vé st dung an toan va hiéu qua cong trinh biogas gitra
trudc va sau can thiép & nhom nguoi din can thiép cao hon nhém ngudi dan dbi

chtng 13 2,0 diém, p<0,01 (Bang 3.25).

Bang 3. 26. Thay doi vé sinh nwéc thai biogas vé chi tiéu Coliform
Can thiép (N=24) Pdi chirng (N=48)

Thoi diém danh gia pt

n % n %
Trudc can thiép 1 4,2 3 6,2 0,59
Sau can thi¢p 11 45,8 6 12,5 <0,05

Tiéu chuan nganh TCN 492 - 2002: mdt d coliform khéng vieot qud 10°
MPN/100ml

) Test y* , ty 1é mau nwoc thdi biogas dat tiéu chudn vé sinh cua nhém can thiép va doi chung

Trudc can thiép, ty 1€ nudce thai biogas dat tiéu chuan vé sinh néu chira dudi 108
MPN/100 ml trong nhom can thiép va doi ching 1an luot 12 4,2% va 6,2%. Khong cé
su khac biét co y nghia thong ké vé ty 16 miu nudc thai biogas dat tiéu chuan vé sinh,
p=0,59.

Sau can thiép, ty 1€ nudc thai trong nhém can thi¢p dat ti€u chuin vé sinh 13 45,8%,
cao hon ty 18 nay trong nhom d6i ching (12,5%), su khac biét ¢ y nghia thong ké,
p<0,05 (Bang 3.26).

Bang 3. 27. Thay doi vé sinh nwéc thai biogas vé chi tiéu COD va BODs.x
Can thiép (N=24) Poi chirng (N=48)

Chi s0/Thoi diém danh gia % o % p®
Truwéce can thiép 11 45,8 23 47,9 0,53
COD
Sau can thi¢p 21 87,5 28 58,3 0,01
Trwdéce can thiép 10 41,7 21 43,8 0,54
BODs-20
Sau can thi¢p 18 75,0 26 54,2 0,07

Tiéu chudn nganh TCN 492 - 2002: Ham lwong cdc chat hitu co giam toi thiéu
50% so véi dich phan huy dau vao

®) Test ¥* , ty 1é mau nueéc thai biogas dat tiéu chuan vé sinh ciia nhém can thiép va doi chimg
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Déi vai chi tiéu COD va BODs.20, 72 miu nudc thai biogas xét nghiém truc can
thiép, ty 1é mau nuéc thai c6 ham lugng COD va BODs.2o giam tdi thiéu 50% so V6i
mau phan nap dau vao khong c6 su khic biét c6 ¥ nghia thong ké giita nhoém can thiép
va nhém déi ching.

Sau can thiép, ty Ié mau nudc thai biogas trong nhom can thiép c6 ham luong
COD giam dat yéu cau vé sinh theo tiéu chun nganh 14 87,5%, cao hon ¢ ¥ nghia
théng ké so voi nhom ddi ching (58,3%), p=0,01.

Sau can thiép, ty I&é miu nudc thai biogas trong nhom can thiép c6 ham luong
BODs.2 giam dat yéu cAu Vé sinh theo tiéu chuin nganh la 75,0%, cao hon so vai
nhém d6i chimg (54,2%). Tuy nhién, sy khic biét nay khong c6 ¥ nghia thong ke,
p=0,07 (Bang 3.27).
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CHUONG 4
BAN LUAN
Nghién ctiru nay ap dung thiét ké nghién ctru can thiép c6 nhém dbi chimg danh

gi4 trudc sau trong cing nhém. Do viy, cac két qua nghién ctiru chi thuc hién phan
tich trén mau 13 nhitng nguoi dan c6 tham gia tra 16i khdo sat ca trude va sau can
thiép, HGD va cong trinh biogas HGP cua nhitng ngudi nay. Tong sé ngudi dan duoc
khao sat 1a 399 nguoi dan tuong tng vai 399 cong trinh biogas HGD duoc thu thap
thong tin cho nghién cuu.
4.1. Thuce trang sir dung an toan va hiéu qua cong trinh biogas h¢ gia dinh

trong xir 1y chat thai chin nudi tai hai xa ciia tinh Ha Nam truéc can thiép

4.1.1. Thuc trang Kién thiec ciia nguwoi din va cdc nguén théong tin vé sir dung an

toan va hi¢u qud cong trinh biogas h¢ gia dinh truwdc can thigp

Cong nghé khi sinh hoc hay con goi 1a biogas duoc biét toi tir giita thé ky XIX
nhung bit dau dugc ap dung phd bién trong sinh hoat va san xuat tir giira thé ky XX.
Cung v&i qua trinh phat trién, xay dung, lap dit dua cac cong trinh khi sinh hoc quy
mo nong ho (sau day goi 1a cong trinh biogas HGP). Qua trinh tap huan, truyén thong
cling dugc cac Chuong trinh khi sinh hoc thuc hién kha bai ban va da dang. Téng
quan cac bao céo khao sat nguoi dung biogas cia Dy an Chuong trinh khi sinh hoc
cho nganh chin nudi Viét Nam, trong d6 c6 ndi dung vé tap huan cho nguoi ding
trong khuon kho cua Dy 4n, voi ty 1& nguoi dan dugc tap huan khi tiép nhan cong
trinh 1a trén 70% [14], [15], [23], [24]. Két qua khao sat nguoi dan tham gia nghién
ClU tai hai xa ctia tinh Ha Nam cho thay, ty Ié nguoi dan di ting nhan duoc thong tin
vé huéng dan st dung biogas 14 52,9%. Ty 1& ndy thap hon ciia Du 4n Chuong trinh
khi sinh hoc cho nganh chin nudi Viét Nam vi trong s6 cac HGD di xay dung cong
trinh biogas, mot ty 1& nhat dinh khong tham gia Dy 4n Chuong trinh khi sinh hoc
cho nganh chan nu6i1 Viét Nam. Ngoai ra, cac khao sat tr cAic Chuong trinh khi sinh
hoc ca ¢ Viét Nam va mot s6 nude trén thé gidi chi dé cap dén hoat dong tap huan,
chua dé cap t6i thuc trang kién thuc dat duoc cia nguoi dung biogas nhu thé nao

[44], [58], [92], [97]. Do vay, nghién ctru ndy dugc thuc hién truéc can thiép dé mo



102

ta thuc trang kién thic cia nguodi dan vé st dung an toan va hiéu qua cong trinh
biogas HGD trong xir Iy chat thai chan nuoi.

Trong cac nhom kién thic duoc khao sat, kién thic vé nguyén 1y hoat dong va
cac loai chat thai ma cong trinh biogas c6 thé xir Iy 1a nhirng kién thirc co ban ma mét
ngudi sir dung biogas can biét. Trudc can thiép, danh gia chung caa ca nhom dbi
ching va nhom can thiép tai hai x3 nghién ciru cua tinh Ha Nam, kién thac cua nguoi
dan biét it nhat 1 loai chat thai c6 thé nap cho cong trinh biogas 14 97,5%. Pay 1a mot
ty I¢ kha cao, gan nhu tuyét d6i vé kién thirc. Tuy nhién, cac loai chat thai trong sinh
hoat va san xuat c6 thé xt 1y bang biogas kha phong phti nhur thirc 4n thira, xac dong
vat chét, cac loai cdy thay sinh, ... [17]. Ty 1& ngudi dan sir dung biogas ¢ hai xa
nghién ctru biét day du cac loai chét thai nhu trén co thé nap cho cong trinh biogas
kha thap, dat 8,5%. Két qua nay cho thay cac hiéu biét ciia ngudi dan mang tinh kinh
nghiém nhiéu hon 14 cac kién thizc khoa hoc. Két qua nay ciing twong dong voi két
qua nghién ctru cua Mohammad Shamim Hossein tai Bangladesh nam 2014, khao sat
ngudi ding biogas, 95% ngudi tham gia tra 10i biét phan bo c¢6 thé nap cho cong trinh
biogas, 68% biét c6 thé sir dung phan gia cAm, nhung chi 8% biét cac chat thai hiru
co tir néng nghiép ndi chung co thé st dung nap cho cong trinh biogas [69]. V& ban
chat, cac nhom chét thai hitu co 12 c6 thé xir Iy bang cong trinh biogas. Kién thirc nay
d3 duoc dé cap trong nhiéu tai liéu huéng dan sir dung ciing nhu tai liéu co ban vé
biogas [38], [48], [86]. Thuc té cac cAu hoi duge nhom nghién ciru thiét ké khong
nam ngoai cac kién thirc di duoc gidi thiéu trong sb tay sir dung ma Dy an Chuong
trinh khi sinh hoc cho nganh chan nuéi Viét Nam da gidi thi¢u voi nguoi dan trong
nhiéu nam [17].

Kién thirc vé cac yéu té anh huong dén sir dung an toan va hidu qua cua cong trinh
biogas la can thiét cho HGD. Céc tai lidu kinh diém va mot s6 nghién ciru vé cong
nghé khi sinh hoc ciing da chi ra cac yéu td nhu nhiét do, d6 4m c6 anh hudng dén
hoat dong cua cong trinh biogas [17], [73], [77], [123]. Cac thong tin nay ciing duoc
cung cap cho ngudi dan thong qua cac 16p tap huan truc tiép cua Dy an Chuong trinh
khi sinh hoc cho nganh chan nuo6i Viét Nam, trong dé c6 ca nhoém doi tuong 1a tho

xay dung cac cong trinh biogas [17], [19]. Yéu té nay ciing tac dong kha tich cue dén
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kién thuc cua nguoi dan, véi ty 18 khao sat trude can thiép biét thoi tiét 1a yéu td anh
hudng toi hoat dong cia cong trinh biogas 1a 83,0%. Tuy nhién, viéc dua cac ndi
dung kién thirc vao cac tai lidu tap huan khong co nghia ngudi dan sé biét, hiéu va ap
dung. Bing chimg 1a khi khao sat cac ndi dung kién thirc chuyén nganh sau hon nhu
thoi gian luu cua chét thai ¢ trong bé phan giai di dé qua trinh 1én men yém khi xir
1y cht thai thi ty 1¢ lai dat rat thap (0,54%). Mic du cac kién thirc nay ciing duoc dua
vao so tay sir dung khi sinh hoc va phat cho nguoi dan tham gia trong D 4n Chuong
trinh khi sinh hoc cho nganh chin nuéi Viét Nam [17]. Ly do c6 thé giai thich cho sy
khong twong quan giira viéc nhan duoc tai liéu va co kién thire ding di c6 trong tai
liéu 1a nguoi dan it st dung cac tai liéu nay, chi 57% nguoi dan nhan duoc tai liéu
huéng dan cua Dy 4n Chuong trinh khi sinh hoc cho nganh chin nuoi Viét Nam c6
xem qua tai liéu nay [23].

Cong nang xu 1y cta cong trinh biogas HGD 1a yéu té quyét dinh hiéu qua va an
toan clia cong trinh biogas d6i véi ngudi ding, vat nudi va méi trudong. Két qua khao
sat trudc can thiép cho thay ngudi dan tai hai x4 nghién ctiru hiéu dung vé khéi luong
phan c6 thé nap hang ngdy cho cong trinh biogas chi dat 1,5%. Theo tai liéu huéng
dan sir dung khi sinh hoc, khéi luong phan nap cho cong trinh biogas hang ngay duoc
tinh trén mdi m? thé tich cua bé phan giai va phu thudc vao diéu kién thoi tiét. Trong
diéu kién thoi tiét tai mién Bac Viét Nam, khdi luong phan trung binh c6 thé nap cho
cong trinh biogas 1a khoang 25 kg/m? thé tich bé phan giai, bao gom ca nudc pha
lodng [17], [19]. B4i véi mot sé ving khac vai diéu kién nhiét o lanh khac nghiét,
lugng phan khuyén nghi nén nap cho cong trinh biogas chi khoang 7,5 kg/m? [97].
Viéc ngudi dan thiéu hiéu biét vé cong ning xir Iy cta cong trinh biogas co thé din
dén nhitng chii quan vé vé sinh cta nuéc thai va cac phu pham qua xir Iy cong trinh
biogas, c6 thé dan t6i nguy co sic khoe cho ngudi, vat nudi va moi truong. Danh gia
kién thirc cua ngudi dan trudce can thiép vé nudc thai sau xtr Iy qua cong trinh biogas
c6 thé chira cac mam bénh, ty 18 tra 1i co chi dat 68,2%. Nudgc thai sau xir Iy qua
cong trinh biogas ¢ thé giy bénh cho ngudi va vat nudi khong, ty 18 tra 161 ¢ 1an
luot 1a 61,2% va 60,2%. Trong khi d6, cac khao sat nguoi dung biogas tai Viét Nam

cho thdy khoang 50% nguoi dung c6 sir dung nudc thai biogas trong canh tac nong
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nghiép [23], [24]. Theo nghién ctru ctia Lé Thi Thu va cong su (2014) ciing tai dia
ban nghién ciru nay, nguy co du bao ddi véi nguoi dan cé str dung nude thai biogas
dé canh tac nong nghiép 1a tir 19 — 22% [31].

Cung v6i mdi nguy cua cac mam bénh cé thé xuat hién trong nuéc thai sau xir 1y
ctia cong trinh biogas, nguy co chay nd va ngat khi ciing 13 nhitng kién thtrc an toan
ngudi ding biogas can biét. Tai hai x3 duoc khao sat trudc can thiép, ty 16 ngudi biét
kha ning gdy chdy nd, ngat khi ctia khi biogas 1a 72,9%. Nhu vay, van con gan 30%
nguoi ding khong biét cac nguy co ngay cta khi biogas. Pay 1a mot thyc trang dang
bao dong boi thyc té da c6 kha nhiéu truong hop ngat khi xay ra trong qua trinh nguoi
dan thyuc hién bao dudng cong trinh biogas HGD. Tuy nhién, cac truong hop ngat khi
nay khong cé théng ké cu thé nén trong nghién ctru nay NCS xin dan mét tai lidu
tham khao tir bao dién tir Viét Nam (vnexpress.net) vé su viéc ngat khi xay ra [9].
Pénh gia duoc tim quan trong ciia phong ngira ngat khi va chay no, tai liéu tap huan
vé biogas cua Dy an Chuong trinh khi sinh hoc cho nganh chian nudi Viét Nam da
danh mot chuong riéng trong s6 tay hudng dan si dung dé huéng dan nguoi dan dé
phong cac nguy co chdy nd va ngat khi khi str dung cong trinh biogas [17]. Cac bao
c4o khao sat nguoi sir dung biogas tai Ethyopia (2019), Kenya (2014) ciing cho thay
phong ngira cac su €6 trong d6 c6 ngat khi va chay n6 da duoc dua vao tai liéu hudng
dan sir dung [58], [92].

Theo mot s6 nghién ciru, cong ning cta cong trinh biogas ciing s& ting 1én khi
chat thai duoc xir 1y trude khi nap cho cong trinh biogas. Viéc xt 1y duoc dé cap ¢
day khong c6 nghia 1a can b6 sung thém cac chat hd trg ma don gian chi 1a thay doi
ty 1& pha lodng phan va nudc, thay ddi kich thudc hat hay do toi xop cua chét thai
cling s€ lam tang kha nang xu ly cua cong trinh biogas [57], [90], [131]. Trudc can
thiép, ty 1¢ nguoi dan biét dugc ty 1¢ pha loing phan: nudc trudc khi nap cho cong
trinh biogas tai hai x4 nghién ctru 1a 6,0%. Theo khuyén nghi ciia Dy 4n sau xtr 1y
qua cong trinh biogas Chuong trinh khi sinh hoc cho nganh chan nuéi Vi¢t Nam, ty
Ié pha loang phan: nudc thai phu hop nén 1a 1 kg phan pha lodng cung 1-2 lit nuéc
[17].
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Tao vang trén bé mat va hinh thanh ling cin 1a nhitng hién twong thudng gip va
c6 thé anh hudng dén an toan va hiéu qua trong qué trinh st dung cong trinh biogas.
Nguoi dan can biét tac hai va cac cach xt tri cac hién twong nay. Theo két qua nghién
ctru truedc can thiép, ty 16 ngudi dan biét tac hai cia sy hinh thanh vang va tac hai coa
hinh thanh 1ang cin trong cong trinh biogas 14 luot 14 5,5% va 5,0%. Ty |é ngudi dan
biét it nhat mot bién phap xur 1y vang, xu 1y ldng can lan luot 13 21,8% va 67,9%.
Duong nhu cac kién thic gin véi thue hanh dugc nguoi dan biét dén nhiéu hon cac
kién thirc mang tinh 1y thuyét don thudn, it dugc trai nghiém. Vi viéc pha bo vang va
ldy bo ldng cin 13 cac hoat dong dinh ky dwoc thyuc hién cia cac HGP ¢6 xtr dung
biogas. Nhung cac tac hai cia tao vang va 1ang cin nhu hiéu suat khi giam, tic duong
6ng, giam thé tich bé phan giai khong phai dé dang nhan biét va it thé hién thanh hau
qua c6 thé quan sat duoc.

Tap huan str dung 1a mot phan khong thé thiéu nham dam bao kién thirc cho nguoi
sir dung biogas. Khao sat ngudi dan tai hai xa nghién ctu cho thay ty 18 nguoi dan da
tirng nhan duoc thong tin hudng dan vé sir dung biogas 13 52,9%. Két qua nay c6 thap
hon so vé1 cac khdo sat cia Du an Chuong trinh khi sinh hoc cho nganh chan nu6i
Viét Nam. Theo cac khéo sat, ty 1& ngudi dan duoc cung cép thong tin huéng dan st
dung cua Dy an nay 1a kha cao, dat trén 70% [15], [23], [24]. Viéc nguoi dan st dung
biogas ¢ hai xd tham gia nghién ctru ¢6 ty 18 dugc cung cap thong tin huéng dan sir
dung thap hon so véi két qua khao sat nguoi ding biogas cua Du an Chuong trinh
khi sinh hoc cho nganh chin nudi Viét Nam 1a do ¢6 nhimg HGD ty chi tra dé thué
tho x4y bén ngoai xay dung cong trinh biogas HGD. Tuy nhién, duoc cung cip thong
tin va st dung thong tin d6 thanh kién thirc khong phai lac nio ciing di song song véi
nhau. Theo khao sat cua Dy an Chuong trinh khi sinh hoc cho nganh chan nuéi Viét
Nam nam 2013, 67% HGP nhan duogc s6 tay huéng dan st dung nhung chi 57%
trong sé d6 da doc cudn so tay nay. Trong do, ty 1& duoc tap huén tai chd kha phd
bién, chiém 70% va duoc thyc hién boi doi ngii tho xay dung [23]. Cac thong tin nay
phan nao giai thich cho sy thiéu hut kién thuc toan dién cua ngudi dan vé loai chat
thai c6 thé nap dau vao trong qué trinh str dung cong trinh biogas HGD. Ngoai cac

khao sat tai Viét Nam, khao sat ngudi dung tai mot sé nude co trién khai Chuong
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trinh khi sinh hoc ciing cho két qua twong ty. Khao sat tai Ethyopia nim 2019, 65%
ngudi dan cho biét HGP cuia ho dugc tap huan, trong d6 62% duoc tap huan tai chd
baoi the xay dung [58].

4.1.2. Thuc trang thwe hanh ciia ngwoi dan vé siv dung an toan va hiéu qud cong

trinh biogas hé gia dinh truoc can thigp

Téng quan theo gbc do cong dong, hau hét cac nghién ciru vé biogas tap trung
danh gia tic dong va hiéu qua cua ngudn ning luong tir khi biogas va cac tac dong
dén sinh ké, méi trudng do ap dung biogas [53], [75], [86]. Hodc cac nghién ctru tap
trung hiéu qua xir 1y chat thai, loai bo cac tic nhan gay hai cho con nguoi, dong vat
va mdi truong co trong chat thai [41], [48], [67], [68], [115]. Tuy nhién, dé san xuat
ra duoc khi biogas lam ning luong va cac phu pham biogas an toan trong canh tac
néng nghiép thi cong trinh biogas can dugc van hanh phi hop va ding yéu cau. Thuc
hanh sir dung cong trinh biogas HGP hang ngay cua nguoi dung, tir khau lga chon
nguyén liéu nap dau vao, cach nap, dén cac hoat dong bao dudng dinh ky déu anh
huong dén hidu qua hoat dong ciia cong trinh va an toan sir dung ciia con nguoi, dong
vat va moi truong.

Khao sat 399 nguoi dan va cong trinh biogas HGP cua nhitng nguoi dan nay tai
hai x cua tinh Ha Nam cho thdy, 35,6% cong trinh biogas c6 dong hd do gas con
hoat dong va duoc st dung. Dong hd do gas 1a mot phan dwoc lap dat va ban giao
day du cung cong trinh biogas sau khi hoan thanh xay dung. Pong ho do khi gas c6
nhiéu tac dung trong qua trinh sir dung nhu theo ddi lwong khi biogas duoc sinh ra,
1a bay nuéc dé ngin khi biogas khong thoat ra ngoai khi lwong khi dugc sinh ra quéa
nhiéu, theo ddi tinh thong sudt cia hé théng duong éng dan khi [17], [19]. Trong
nghién ctru nay, thuc hién theo ddi dong hd do khi gas dwoc dé xuat thém mot muc
dich nita 1a mot trong céc co s& dé nguoi dan quyét dinh thoi diém nap chét thai cho
cong trinh biogas. Khong nén nap chat thai cho bé phan giai cong trinh biogas HGD
khi d6ng ho do khi gas dang chi muc cao.

Thiét ké duong dan riéng cho nuéc thai tir tim lon 13 mot trong cac thuc hanh

quan trong dam bao viéc thyuc hién tuan thu khdi lugng phan va chat thai nap dau vao
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theo cong ning thiét ké cua cong trinh biogas HGD. Néu khong dwoc dan riéng, toan
bo nudce thai nay sé& duoc dan vao bé phan giai va 1am vuot qua cong nang xt Iy cud
cong trinh biogas. Tai hai xa nghién ctu, ty 1& ngudi dan thiét ké duong dan riéng
cho nuéc thai tam lon 13 29,6%. Thyc hanh nay ciing gbp phan tao thanh théi quen
vé cach thtc rira don chudng nudi ciia ngudi dan khi nap chat thai dau vao cho cong
trinh biogas HGD. Noi dung nay s& duoc trinh bay chi tiét nhu dudi day.

Thuc hanh st dung an toan va hiéu qua cong trinh biogas HGD, trong khuon kho
nghién clru nay tap trung vao cac thuc hanh cia nguoi st dung trong cac hoat dong
nap chat thai dau vao cho cong trinh biogas. Lya chon thoi diém nap chat thai lan dau
trong ngay 13 viéc dau tién can tuan tha thuc hién. Néu Ian nap chat thai dau tién thuc
hién khi luong khi gas trong bé phan giai qua nhiéu c6 thé lam cho chét thai chua
dugc xu 1y triét dé chay ra méi truong bén ngoai qua bé diéu ap va anh hudng dén
sic khoe cong dong va moi truong. Khao sat 399 ngudi dan tai hai xa cta tinh Ha
Nam trudc can thiép, ty 1& nguoi dan lva chon dung thoi diém nap chat thai lan dau
tién trong ngay 1a 26,8%. Thoi diém phu hop 1a sau khi di sir dung mot phan khi
biogas trong bé phan giai cho cac hoat dong hang ngay nhu niu in, thip sang, sudi
am, ... Do d6, thuc hanh lva chon dang thoi diém nap chét thai lan dau tién trong
ngay ciing phu thudc nhiéu vao thoi biéu sinh hoat hang ngay va thoi quen st dung
khi biogas. Khao sat ngudi dung khi sinh hoc tai Viét Nam nam 2014 cho thay, 39,4%
dung dé nau cam, 21,1% chia sé cho HGP khac, 11,3% dot bo khi du, va dic biét co
7,0 xa bo vao moéi truong [24]. Néu cac hoat dong nay duoc thuc hién hang ngay
truéc khi nap chat thai mai cho bé phan giai ciia cong trinh biogas HGD thi rat tot,
ngoai trir viéc thai bo khi thira ra méi trudng. Tai mot s6 nude, ngudi dung biogas sir
dung khi biogas cht yéu cho nau an hang ngay, trong d6 c6 céac bita S6m trong ngay.
Tai Nepal, ngudi dung biogas sir dung khi biogas dé nau tra sang (morning tea) la
13,5 phiit va nau 4n bita sang la 57,2 phat [43].

Thyc hanh kiém tra mirc nudc thai bé diéu ap trude va sau khi nap chat thai cling
s& quyét dinh lwong chat thai nén nap méi cho cong trinh biogas. Chu trinh hoat dong
ctia cong trinh biogas gdm giai doan tich khi biogas va giai doan xa khi biogas [17].

Neén han ché khéi lugng chat thai nap méi cho cong trinh biogas ¢ cudi giai doan tich
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khi, thudong 13 vao budi sang som, thé hién qua muc nudc dang dang cao tai bé didu
ap cua cong trinh biogas HGD. Thuc hanh ctia nguoi dan tai hai xa nghién ctru trudgc
can thiép cho thay, 20,1% ngudi dan duoc hoi co thuc hién Kiém tra nudc bé ap dinh
ky khi nap chat thai cho cong trinh biogas. Viéc kiém tra mtrc nuéc bé ap sau khi nap
con dam bao nudc thai tir cong trinh biogas khong chay tryc tiép ra méi trudng ngay
tai thoi diém nap chat thai. Vi nuéc thai dugc day tir bé phan giai ra bé diéu ap can
thoi gian lang truéc khi thai ra moi truong méi dam bao khong gay 6 nhiém moi
truong [17], [19]. Do vay, yéu cau Kiém tra dinh ky mui va mau ciia nudc thai tai bé
ap cling 1a thuc hanh can phai tuan thi. Tai hai xa nghién cttu cua tinh Ha Nam truéc
can thiép, ty 1& nguoi dan thuc hién dinh Ky Kiém tra mau va kiém tra mui cta nudc
thai bé diéu ap 1an lugt 13 36,3% va 28,3%. Theo tiéu chudn nganh ap dung cho cong
trinh khi sinh hoc nho, nudc thai bé diéu ap can dam bao khong c6 mui hoi, thdi,
khong c6 bo gay va gioi [5].

Don phan kho va udc tinh luong nude phu hop 1a hoat dong quan trong gitp
khdi lugng phan nap dau vao dam bao khong vuot qua cong ning thiét ké cia cong
trinh biogas HGD. Don phan kho giup udce tinh dugce luong phan, tir d6 udce tinh dugc
lrong nude pha loang phu hop theo ti I¢ phan:nude 1a 1:2 [17].Tai hai xa cda tinh Ha
Nam trong nghién ctru nay, 25,1% nguoi dan c6 thuc hién nap phan kho va 6,8%
ngudi dan c6 thuc hién uée tinh lwong nudce phit hop dé pha loang phan khi nap. Pay
1a mot ty 1é tuan thi thap va c6 thé dan ti lugng phan nap vao cho cong trinh biogas
vuot qua cong ning thiét ké cua cong trinh biogas. Két qua nay thip hon khao sat
nguoi dung biogas tai Viét Nam nam 2011 va nam 2013, ty I€ nguoi dung biogas c6
udce tinh lugng phan khi nap cho cong trinh biogas 1a 54,6% (ndm 2011) va 19,0%
(nam 2013). Ty I¢ nguoi dan tuan thu wdc tinh lugng nudc dam bao cong nang xir 1y
Clia cong trinh biogas HGD tai hai x4 ctia tinh Ha Nam thap hon khao sat nim 2011
— 2013 cua Dy an khi nap Chuong trinh khi sinh hoc cho nganh chan nuéi Viét Nam
c6 thé do kién thuc ciia nguoi sir dung biogas tai hai xa nghién ctru chua tét. Theo
danh gia ndam 2013 cta Dy an khi nap Chuong trinh khi sinh hoc cho nganh chan
nudi Viét Nam, tinh Ha Nam ciing dugc xac dinh 1a dia phuong c6 it nguoi st dung

tham gia cac 16p tap huin danh cho nguoi sir dung biogas (15%) [23]. Nghién ctu
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nguoi dung biogas tai Nepal (2010), tai cac khu vuc khac nhau cé tir 23,1 — 9,1%
nguoi ding nap toan bd cac chat thai chan nudi cia HGD cho cong trinh biogas.
Nguyén nhan dugc cho la nguoi dung da cé da lugng khi str dung cho céac hoat dong
niu an tai HGD [43]. Ciing nghién ctru ngudi dung tai Nepal nhung thuc hién nim
2017-2018, ty I¢ nguoi dung nap toan bo Iuwgng phan hién c6 cua HGD cho cong trinh
biogas da tang 1én 99% [44]. Nhu vay, c6 thé thiy rang khéi lugng phéan nap vao cho
cong trinh biogas bi tac dong nhiéu béi nhu cau sir dung khi biogas ctia ngudi dan
hon 14 hiéu biét ciia ho vé cong ning xir Iy chét thai theo thiét ké cua cong trinh biogas
HGD. Ngoai yéu to dam bao lwong chét thai nap dau vao khong vuot qua cong ning
thiét ké ciia cong trinh biogas, don phan khé con gitp xir Iy so bd phan duoc tron déu,
toi, 1am giam kich thudc hat ciia phan nap dau vao cho cong trinh biogas. Nghién ctiu
ctia Johan Lindmark va cong su (2012) cho thdy ning suat sinh khi biogas ciia cong
trinh biogas ting 1én 59% néu hau hét (90%) chat thai nap dau vao c6 kich thudc hat
c6 duong kinh nho hon 2 mm [81]. Tuong ty nhu vay, dam bao ty I¢ pha lodng phan
: nu6e theo khuyén nghi ciing anh hudng tich cuc dén hiéu qua hoat dong cia cong
trinh biogas. Nghién ctru cia Meng-Ting Sun va cong su (2017) thir nghiém danh gia
hiéu suat xtr Iy yém khi ctia cong nghé khi sinh hoc tang 1én khi ting ham luong chét
hitu co nap vao tir 1,37 — 4,12 kg/m®/ngay, lugng khi sinh ra twong ung ting tir 438,9
— 480,1 ml/g chét hitu co nap vao. Nhung khi ting ham luong chét hitu co trong chit
thai nap vao cong trinh biogas 1én 6,85 kg/m3/ngay thi hiéu suat khi sinh ra giam
xudng con 188,7 ml/g chat hiru co nap vao [105].

Xt 1y chat thai chan nubi, loai bo cac mam bénh dam bao an toan cho con nguoi
va moi truong la mot trong nhitng muc dich quan trong cta stir dung cong trinh biogas
tai HGD va cong dong. Ngudi ding biogas can dam bao an toan cho ban than khi sir
dung cong trinh biogas, trong cic hoat ddng nap chét thai va don vé sinh cong trinh
biogas, trudc khi hoat cong trinh biogas c6 thé bao vé dugc ho nhd cac hoat dong
chirc nang cua néd. Theo két qua khao sat truge can thiép, ty 18 ngudi dan tai hai xa
nghién ctru sir dung cac bao hd ca nhan khi don rira chudng nudi dé nap phan dau vao
cho cong trinh biogas HGD chua cao. Ty 1€ nguoi dan ¢o6 st dung ca 3 loai bao ho ca

nhan 1a khau trang, gang tay, ung khi don chudng nuéi dé nap phin cho cong trinh
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biogas chi dat 23,8%. Thuc trang tuan thu thuc hanh bao ho ca nhan ctia ngudi dan
thap co thé do nhan thiic thap cta nguoi dan vé kha nang chira mam bénh cia nuéc
thai biogas. Két qua danh gia kién thtrc cho thdy con 38,8% nguoi dan cho rang nuéc
thai biogas khong c¢6 kha ning gdy bénh cho nguoi va 39,8% nguoi dan cho rang
nuéc thai biogas khong thé gay bénh cho vat nudi. Vay, thuc trang vé sinh nudc thai
bioags c6 thé dam bao khong gy bénh cho con ngudi khi tiép xuc trong hoat dong
sir dung cong trinh biogas HGD hang ngay hay khong s& duoc ban luan chi tiét trong
noi dung dudi day.

Vai tro cuia mét sé déic diém nhan khau hoc, céng trinh biogas HGP trong thuc
hanh sir dung an toan va hiéu qud:

Nguoi dan tham gia tra 16i phong van 13 ngudi thudng xuyén thyc hién cac hoat
dong su dung cong trinh biogas cia HGDP duoc khao sat. Trong 399 ngudi tham gia
nghién ctu, ty 1€ nguoi dan 1a nam gidi (52,4%) c6 cao hon mot chit so véi nit gidi
(47,6%). D0 tudi cia ngudi dan tham gia nghién ctru tap trung chi yéu trong nhom
40 — 59 tudi, chiém 66,7%. Nhom tudi dudi 30 tudi va tir 60 tudi tro 1én chiém ty 18
thap nhat, lan luot 1a 5% va 10,8%. Két qua nay phu hop véi két qua khao sat ngudi
dung biogas nam 2013, nam 2014 cua Du 4n Chuong trinh khi sinh hoc cho nganh
chan nudi Viét Nam véi ty 1é nam gigi tra 10i phong van 51,0% va nhom tudi tir 41-
60 chiém 66,2% [24]. Su twong dong nay dwoc giai thich do su twong dong vé vin
héa, x4 hoi vi hai khao sat déu dugc thuc hién & cac ving noéng thon cua Vit Nam.
Bén canh do6, Du an Chuong trinh khi sinh hoc cho nganh chan nuéi Viét Nam da ge"ln
b6 voi giai doan phat trién manh cta ky thuat biogas tai Viét Nam. Do vay, mot s6
luong nhat dinh cac cong trinh biogas HGD tai hai x4 trong nghién ctru ciing duoc hd
tro tor Du 4n Chuong trinh khi sinh hoc cho nganh chan nuéi Viét Nam. Tuy nhién,
cling theo khao sat cua Dy an nay nhitng nam 2011, nam 2013 va nam 2014, ty I¢
nam gi6i tham gia cic hoat dong tap huan hoic tra 15i khao sat vé hoat dong cua
biogas HGP lan luot 1 24,0%, 35,0%, va 49,0% [15], [22]. Dién bién nay cho thay
vai tro cuia ngudi phu nir trong sir dung cong trinh biogas HGD ¢6 xu hudng tang 1én
trong nhitng nim gan day. Khi xem xét yéu t gisi trong sir dung cong trinh biogas

HGD & mot s6 nude khac cho thiy & Kenya nam 2014, ty 18 nit gi¢i tham gia sir dung
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cong trinh biogas HGD (60,0%) cao hon nam gidi (40%) [92]. Su khac biét nay co
thé do van hoa giita hai chau luc chau A va chau Phi (Kenya), mic du ca Viét Nam
va Kenya déu 1a nhitng nuéc néng nghiép.

Vé dic diém cua HGD, trong s6 399 HGD cua ngudi dan tham gia nghién ctu
duoc khao sat, gia dinh ¢6 nhiéu hon 2 thanh vién chiém ty 1¢ chi yéu. Trong d6, gia
dinh c6 3 — 4 thanh vién va gia dinh c6 hon 4 thanh vién ty I¢ lan luot 13 44,4% va
45,3%. Két qua nghién ctru nay ciing kha phu hop vai két qua khao sat cac nim 2011,
nam 2013 va nam 2014 cta Dy 4n. Theo cac khao sat nay, nhan khau binh quan cia
cac HGD c6 biogas giao dong khoang 4,5 — 5,5 nguoi [15], [23], [24]. Hai xa cua tinh
Ha Nam trong nghién ctru nay 1a khu vyc ndng thon twong dong véi dia ban nghién
ctiru cua cac khao sat caa Dy an Chuong trinh khi sinh hoc cho nganh chan nuoi Viét
Nam 14 khu vire néng thon cta nhiéu tinh thanh cia Viét Nam nhu Thai Nguyén, Thai
Binh, Béc Ninh, Ha Noi, ...

Trong nghién ctru nay, 100% HGD duogc chon 1a h ¢6 dang st dung cong trinh
biogas HGP trong xir Iy chat thai chin nudi. Két qua khao sat cho thay 70,2% cong
trinh biogas HGP trong nghién ctru nay duoc xay dung bang xi mang va gach. Ty Ié
nho 13 cic cong trinh biogas duoc xay dung bang vat liéu composite va tii nhya. Dac
diém nay khac véi khao sat cia Du an Chuong trinh khi sinh hoc cho nganh chin
nudi Viét Nam vi hau hét cac cong trinh biogas HGD duoc tai trg béi Dy an nay cd
thé sir dung mé hinh k¥ thuat khac nhau nhung déu duoc xay dung bang vat liéu gach
va xi mang [20]. Khao sat vé kich thuéc bé phan giai cia cong trinh biogas HGD
trong nghién ctiu, ty Ié cac cong trinh biogas c6 kich thudc 16n hon 15 m® chiém kha
cao (33,6%). Phu hop véi xu hudng gia tang kich thudc cua cac cong trinh biogas
HGD dé dap ung nhu cau chin nudi. Sy gia tang nay dugc mo ta trong cac bao cdo
ctua Dy 4n Chuong trinh khi sinh hoc cho nganh chian nuéi Viét Nam trong nhiéu nam
(Hinh 4.1) [14].
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Hinh 4.1. Kich c¢& cong trinh biogas binh quan theo cac nam tai Viét Nam

(Nguon D dn Chuwong trinh khi sinh hoc cho nganh chéin nuéi Viét Nam [14])

Két qua nghién cttu cho thay, cac dic diém vé ca nhan ngudi dan tra 1oi phong
van, HGD va cong trinh biogas HGD khéng c6 sy khac biét gitra nhém nghién ciru
va nhom dbi chimg duoc chon vao nghién ctru nay. Pay 1a mot trong nhiing dac diém
quan trong nhiam giam sai s6 do chon mau va dam bao chét lwong ciia cu phan nghién

ctu can thiép sau nay.

4.1.3. Thuc trang vé sinh nwéc thdi biogas va hiéu qud xi Iy chdt thdi ciia cong

trinh biogas h¢ gia dinh tai hai xa cua tinh Ha Nam

Chat luong caa cong trinh biogas HGD dugc dam bao bgi chat lugng xay dung,
dao tao va tap huan st dung, thuc hanh st dung, va bao dudng. Do vay, két qua xu
1y chét thai, trong d6 c6 diéu kién vé sinh nudc thai sau xir Iy bang cong trinh biogas
cling phan nao phan anh viéc tuan th thyc hanh sir dung cua nguoi dung tai HGD.
Trong nghién ciru ndy, 72 cong trinh biogas HGP trong s6 399 cong trinh biogas
HGD tham gia nghién ctru duoc ldy mau phan nap dau vao tai ctra nap va mau nudc
thai dau ra tai bé ap dé danh gia hiéu qua xur 1y chit thai ctia cong trinh biogas. Luong
trung binh cua E. coli va coliform trong cac mau nudc thai dau ra cia cac cong trinh
biogas duoc ldy mau xét nghiém tai dia ban nghién ctu lan luot 13 2,6x108 MPN/100
ml nudc thai va 12,4x10% MPN/100 ml nudc thai biogas tai bé ap. Panh gia theo tiéu
chuan nganh TCN 492 — 2002 ap dung cho cong trinh khi sinh hoc quy mé nho, theo
tiéu chudn nay, luong coliform trong mau nudc thai sau xt 1y bang biogas khong vuot
quéa 108 MPN/100 ml nuéc thai [5]. Theo do, chi 5,6% mau nudc thai biogas duoc



113

thu thap trudc can thiép tai hai xa trong nghién ciru va xét nghiém dat tiéu chuén cua
TCN 492 — 2002. Két qua nghién ctru nay goép phan chi ra tinh trang chung cuaa higu
qua xir 1y chat thai caa cong trinh biogas quy mé nong hd tai Viét Nam. Theo nghién
ctru caa Nguyén Thi Hong va cong su (2012) vé hiéu qua xir 1y nudc thai chin nudi
lon ctia cong trinh biogas quy mé ndng ho tai Thira Thién Hué. Lwong coliform trong
nuéc thai biogas di giam 51,2% so véi chat thai nap dau vao nhung van cao hon tiéu
chuan cho phép. Luong coliform trung binh cta 54 mau nuéc thai di xét nghiém
trong nghién ctru cia Nguyén Thi Hong 1a 21,7x10° MPN/100 ml nudc thai, cao hon
trong nghién ctru nay [21]. Nghién cttu ciia Luu Quynh Huong tai hai xa Hoang Tay
va Nhat Tan cua huyén Kim Bang (2014) vé mie d6 giam lugng ciia mot s6 vi khuan
duong rudt trong phan nap dau vao va nudc thai dau ra caa cong trinh biogas HGD
cho thiy, lugng E. coli trong nudc thai dau ra chi giam khoang 10 — 102 MPN/ml so
V6i chat thai nap dau vao [67]. Nhu vay, néu luong chat thai nap dau vao qué nhiéu
hoac chira lwong cac vi khuan qua 16n thi nuéc thai dau ra caa cong trinh biogas ciing
khong dat diéu kién vé sinh nhu yéu cau. Van dé vé sinh nudc thai biogas s¢€ 1a cau
hoi 16n ddi vai stic khoe nguoi dan va cong dong néu trong phan nap dau vao ¢ chira
vi khuan gy bénh nhu Salmonella, hoic cac loai don bao gay tiéu chay nhu Giardia,
cryptosporium. Nghién citu ctia Lé Thi Thu va cong su (2014) ciing du doan néu six
dung nudc thai biogas khong dam bao vé sinh dé canh tac néng nghiép thi nguy co
tiéu chay ctua nguoi dan do E. coli 1a 19 — 22%, do Giardia la 45 — 55% va do
Cryptospodium Ia tir 18 — 25%.

Ngoai cac tiéu chi vi sinh, tiéu chuan vé sinh méi trudng cta nudc thai sau xu 1y
bang cong trinh biogas HGP ciing duoc danh gia thong qua cac chi s6 hoa hoc. Trong
d6, hai chi s6 chinh duoc str dung phé bién 1a chi s6 BODs.20 va COD. Ham luong
trung binh COD va BODs.2o ciia 72 miu nudce thai dau ra duoc xét nghiém tai hai xa
cua tinh Ha Nam Ian luot 1 924,3 mg/l va 677,1 mg/l. Két qua xét nghiém BODszo
va COD cua nudc thai sau xir Iy bang cong trinh biogas tai hai x4 tai tinh Ha Nam
nhin chung cao hon két qua nghién ctu cua Vii Pinh Tén va cong sy (2008) va
Nguyén Thi Hong va cong su (2012). Theo Nguyén Thi Hong va con su (2012) mau

xét nghiém nudc thai biogas tai cac nong ho & Hué co két qua COD 1a 463 mg/l va
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BODs.20 1a 307 mg/1 [21]. Theo Vi Pinh Tén va cong su (2008), xét nghiém nudc
thai biogas tai cac trang trai lon cia Hung Yén, Hai Dwong, Bic Ninh ham luwong
COD trung binh tir 698,3 — 849,3 mg/l, ham lugng COD trung binh tir 246,1 — 290,7
mg/l [32]. Su khac biét nay c6 thé do cac cong trinh biogas trong nghién ctru cia Vi
Dinh Ton 1a quy mo trang trai con cong trinh biogas trong nghién ctru nay la quy mo
nho, quy moé HGP. Hoac do qua trinh bao dudng va thoi gian st dung cong trinh
biogas ¢ cac dia ban nghién ctru khac nhau. Mac du vay, viéc ham lugng COD va
BODs.20 trong nudc thai biogas vurot qua tiéu chuan cho phép déu cé thé dan tai nguy
co gay phu dudng ngudn nudc bé mat néu nudce thai biogas duoc xa ra ngudn nudc
bé mit tai cong ddong. Nguy co ndy cang c6 co s& hon khi khao sat cia Du an Chuong
trinh khi sinh hoc cho nganh chin nudi Viét Nam cho thay ti 16 HGP c¢6 st dung nuéc
thai va phu pham khi sinh hoc khoang 50% [23], [24]. Céc ho con lai khong sir dung
nuéc thai biogas va phu pham cia cong trinh biogas tat yéu s& duoc thai ra hé théng
dan nude thai cua cong dong, ra hé thdng song, ao, hd.

Tom lai, két qua xét nghiém chét luong vé sinh cua nudc thai qua xu 1y tir cong
trinh biogas HGD tai hai xa nghién citu cho thay lwong céc vi sinh vat va chat hitu co
trong nudc thai cd giam so véi ngudn phan nap dau vao. Tuy nhién, ty 1& mau nuéc
thai sau xtr 1y qua cong trinh biogas dat tiéu chuan vé sinh theo TCN 429 — 2002 ap
dung cho cong trinh biogas quy mé nhé van con thap. Ty 18 dat tiéu chuan vé sinh vé
chi tiéu coliform 1a 5,6%, dat chi tiéu giam COD 1a 47,2% va dat chi tiéu giam BODs2o
1a 43,1%. Két qua nay phan nao thé hién méi lién quan voi mirc d6 dat kién thirc,
thuc hanh sir dung an toan va hi¢u qua cong trinh biogas HGD ctia nguoi dan tai hai
xa nghién ctru trudc can thigp.

4.2. Cach tiép can danh gia ndéng thon c6 sy tham gia ap dung trong xiy dung
va trién khai can thiép thay doi kién thirc, thwe hanh sir dung an toan va

hiéu qua cong trinh biogas h¢ gia dinh

Tuong tu cic nghién ctru can thiép vé néng nghiép nong thon, nghién ciru can
thiép thay d6i kién thirc, thuc hanh cta ngudi dan vé sir dung an toan va hiéu qua
cong trinh biogas tai hai xa cua tinh Ha Nam d4 4p dung phuong thuc tiép can danh

gid ndng thon co sy tham gia (PRA). Bén canh d6, cac mo6 hinh twong tu PRA ciing
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duoc linh hoat van dung nhu 1ap ké hoach c6 sy tham gia, nghién ctru hanh dong cé
su tham gia, hoc tap va hanh dong c6 su tham gia va nghién ctru c6 sy tham gia cta
nong dan [61], [104], [111]

Cong cu nghién ctru phong phu va linh hoat 1a mot trong cac vu diém cua cach
tiép can nay khi 4p dung trong cac nghién ctiru. Két hop két qua so bo thu duoc tir bo
cau hoi truge can thiép, mot huéng dan thao luan nhom duoc sir dung dé tim hiéu
thém vé thyc tién kién thic, thuc hanh ctia ngudi dan va cic van dé van hoa san Xuat
tai dia phuwong. Thao luan nhom nay 14 rat quan trong béi cac yéu tb hinh thanh thoi
quen trong san xuat cua nguoi dan 1a rat kho thay doi va can tim hiéu tai sao. C6
truong hop nguoi dan don chudng dé nap phan cho cong trinh biogas ngay sau khi
ngu day ma khong lo nudc thai bé ap tran ra ngoai moi truong 1a vi da dun tir dém.
Céch thtrc tim hiéu thong tin nhu vay duoc Robert Chamber goi 13 mé hinh tir “déng
dén mo™ khi trién khai PRA [37]. Thao luan véi cau hoi mé gitup ngudi dan c6 nhiéu
co hoi dé giai thich nguyén nhan cta cc thuc hanh theo thoi quen hon 13 cac dap an
dong do nghién ctru vién dua ra trong cac bd cau hoi dinh lugng [37], [114]. Thao
luan nhom khong chi dung lai ¢ trao d6i dua trén cac cau hoi ma c6 thé két hop cac
cong cu khac dé thu thap cac thong tin can thiét. Ngoai muc tiéu thay d6i kién thirc
ctia ngudi dan, thay d6i thuc hanh hay hanh vi st dung cong trinh biogas HGD cua
ngudi dan cling 13 mot muc tiéu cua can thiép. Dé thuc hién duoc thay ddi hanh vi,
chuong trinh can thiép can phai biét nguoi dan thuc hién né bao nhiéu lan va khi nao
trong ngdy. Do vy, thao luan nhém ngudi dan trong xay dung cong cu va ké hoach
can thiép da duoc két hop mo ta lich thoi biéu hang ngay cta ho. Tir d6, nhém nghién
ctru cung ngudi dan dé xuat cac thoi diém phu hop thuc hién nap phan dau vao cho
cong trinh biogas hang ngay. Pong thoi giai thich cho nguoi dan hiéu tai sao can nap
phan dau vao sau khi thuc hién dun gas 1an dau trong ngay.

Trong nghién ctru ndy, sy tham gia ciia ngudi dan bao gom ca viéc 1ap ké hoach
c6 sy tham gia. Tuong ty nhu nghién citu cia Lena I. Fuldauer va cong sy (2019)
[61], 14p ké hoach c6 sy tham gia cua nguoi dan trong nghién ciru nay ciing trai qua
4 giai doan 1a danh gia hién trang cong dong, xay dung mo hinh dy kién, thir nghiém

va danh gia mé hinh, khuyén nghi 4p dung. Trong nghién ctru nay, 442 nguoi dan da
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tham gia tra 1oi phong van trudc can thiép da giup mo ta kha day du thuc trang kién
thirc, thuc hanh cta ngudi dan vé sir dung an toan va hiéu qua cong trinh biogas HGD.
Céc cong cu nhu lich thoi vy, thao luan nhom [130] d3 duoc sir dung dé 24 nguoi dan
nhoém GDV chia sé thoi quen va kinh nghiém thuc tién trong str dung hang ngay cong
trinh biogas HGD. Piy 1a co sé quan trong dé chuong trinh can thiép xay dung cac
cong cu va tai liéu truyén thong. Két qua mé hinh huéng dan don vé sinh chudng nu6i
6 bude da duoc xay dung, 13 sy két hop gitra kinh nghiém thyc tién nguoi dan va yéu
cau ky thuat vé sir dung cong trinh biogas HGP tir cac chuyén gia k¥ thuat ciia nhom
nghién ctu. Trong mdi cha dé nghién ctu, muc dich sir dung cac cong cu duge cd
thé khac nhau. Trong nghién cttu cia Lena 1. Fuldauer va cong su, so dd xac dinh céc
bén lién quan duoc sir dung dé xac dinh dai dién cac bén va vai trd cua ho trong
chuong trinh can thiép gém nguoi dan, cac cong ty xir 1y réc thai va chinh quyén dia
phuong [61]. Trong nghién clru nay, xac dinh cac bén lién quan dugc chi trong vao
hai ndi dung 1a xac dinh doi twong can thiép chinh trong mdi ho gia dinh va xac dinh
vai trd cta chinh quyén dja phuong. Vi theo cac bao cao khao sat vé ngudi dung khi
sinh hoc, viéc cac hoat dong huéng dan va tap huan chua ding d6i twong trong HGD
13 mot trong cac nguyén nhan dan téi hiéu qua dat dugc thap [24]. Piéu nay ciing
dugc phan anh trong thao luan nhom nguoi dan khi xdy dung tai liéu va ké hoach
truyén thong. D4i voi vai tro cta chinh quyén dia phuong, gom dai dién UBND xi
va truong thon/xém, duoc xac dinh 1a yéu td dé nang cao tinh tin cdy cta nguoi dan
nhém GDV khi thuc hién lam mau va huéng dan ngudi dan khac. Vai tro nay vira
gitip nang cao hiéu qua tac thoi, dong thoi ciing 14 yéu té giup ting cudng tinh bén
viing cta chuong trinh can thiép. So d6 hoa cong dong con dé gitp cac GDV dé dang
hinh dung cong dong quanh minh va xac dinh cic nhém ddi twong dich ma cac GDV
s& thuc hién truyén thong. Mot hoat dong don gian duoc thyc hién, cic GDV vé vi tri
cac HGD khac trong nhom can thiép véi vi tri HGD cta ho trong cong dong. Tir do,
nhém GDV va nhém nghién ciru thao luan dé c6 nhitng dé xuat phu hop vé cac doi
tuong truyén théng dich cuia mdi GDV s& thyc hién truyén thong can thiép. Xac dinh

su phdi hop gitta cac GDV néu can thiét khi trién khai cac hoat dong cia chuong trinh
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can thiép. Pay ciing 1a mot thuan loi dé ngin ngira cac anh huéng nhit dinh cua cac
méi quan hé mau thuin trong cong ddng toi két qua cua chwong trinh can thiép.

PRA thyc hién can thiép bang cach dua kién thirc tir 16i n6i thanh hinh anh thong
qua cac hoat dong déng vai thyc tién ciia ngudi tham gia, bao gdm ca nhitng hinh anh
tryc quan tai cac HGP. Trong qua trinh x4y dung tai liéu va ké hoach truyén thong,
cac GDV da thuc nghiém theo cip cac hoat dong truyén thong tai HGD trudc sy
chang kién caa nhom nghién ctru va cac thanh vién khac ciia nhom GDV dong dang.
Va khi thyc hién can thiép truyén thong tai cong dong, cac GDV da cung thuc hién
hodc thuc hién miu cho nhitng nguoi dian dwgc truyén thong khac. Pay chinh 1a
nhitng hinh anh sinh dong dé chuyén tai cac thong tin vé kién thirc va thyc hanh tir
tai liéu toi thuc tién. Cac hoat dong nay cho thay su khac biét véi cac hoat dong tap
huan tai chd boi tho xay dung, phat s6 tay huéng dan st dung hoic to chire cac 16p
tap huan nguoi ding nhu mot sb bao cao trude day [23], [44], [92]. Cac nghién ctu
theo hudng cam tay chi viéc da dugc mot sé nghién ciru can thiép cong dong co su
tham gia ap dung nhu nghién ctru cua Patranit Srijuntrapun va cong su (2018) [104]
va James P. Terry va cong su (2009) [111]. Trong dé, viéc ngudi dan hoc tap 1an nhau
va hoc tap tir nhitng nguoi dan c6 kién thic tét, co kinh nghiém 1a mét trong cac cach
thirc truyén thong chinh dugc ap dung trong cac nghién ctru ndy. Cac hoat dong hudng
dan, chia s¢, trao d6i kinh nghiém, kién thic duoc lp lai nhiéu lan, nhu cach thirc
tham HGP trong nghién ctru nay, gitip cung cd Kién thic, thuc hanh va long tin cta
ngudi dan vé tinh phi hop va hiéu qua cta chuong trinh can thiép.

Dién di nong thon duge ap dung trong cach tiép can PRA trién khai trong nghién
ctru can thiép tai hai xa cta tinh Ha Nam. Dién di nong thén duoc ap dung cho ca
nhém nghién cru va nhém GDV. Trién khai dién di nong thon da dua cac thanh vién
ctia nhém nghién ctu tré thanh mot phan cua cong dong. Nhém nghién ctru da thuc
hién thim HGD trong bat ké thoi gian nao trong ngay va di quan sat kha toan dién
birc tranh can thigp tai cong dong. Dién di nong thon ciing gitp xac nhan vo hinh vai
tro truyén théng cia cac GDV trong cong dong vé st dung cong trinh biogas HGD.
Viéc nguoi dan thyc hién tuan thu va ty I¢ nguoi dan thyc hanh dtng stir dung cong

trinh biogas HGP tang 1én da cong nhan vai tro chuyén gia cua cac GDV tai cong
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dong. Két qua nay mé ra hy vong vé tinh bén vitng cua can thiép ciing nhu kha ning

ma rong dia ban truyén thong can thiép khi thoi gian nghién ctu két thic.

4.3. Két qua can thiép truyén thong thay déi kién thirc, thwe hanh ciia nguwoi dan
vé str dung an toan va hiéu qua coéng trinh biogas hd gia dinh trong xir ly

chat thai chian nudi tai hai xa cia tinh Ha Nam

Hoat dong can thiép truyén théng c6 su tham gia cua cong dong duoc trién khai
tai hai x3 Hoang T4y va Chuyén Ngoai cua tinh Ha Nam. St dung hai tai liéu truyén
thong chinh gom lich treo twong cung cap kién thic vé sir dung cong trinh biogas
HGD va ap phich huéng dan cac budc vé sinh chudng nudi pht hop dé nap phan dau
vao cho cong trinh biogas HGD. Nguoi thyuc hién truyén thong 14 ngudi dan tai cong
dong, sau day goi 1a gido duc vién (GDV) dong dang, tham gia cing nhom nghién
ctu tir giai doan x4y dung cong cu, ké hoach truyén thong.

Pénh gia chung sau can thiép cho thay, kién thirc cua nguoi dan trong nhom can
thiép tai hai xa nghién ctru vé str dung an toan va hiéu qua cong trinh biogas déu ting
hon so véi trudc can thiép. Nhom ddi chiing su thay doi kién thirc ciia ngudoi dan vé
str dung an toan va hiéu qua khong theo mot xu hudng nhat dinh, c¢6 nhitng kién thirc
c6 ty 16 ngudi dan biét ting nhung ciing c6 nhom kién thirc giam. Piém trung binh
kién thirc cia ngudi dan nhom can thiép vé sir dung an toan va hiéu qua cong trinh
biogas trudc can thiép 1a 12,1 diém va sau can thiép ting 1én 1a 19,5 diém. Sy khac
biét diém trung binh kién thirc ciia nguoi dan vé s dung an toan va hiéu qua cong
trinh biogas HGD trudc va sau can thiép 1a ¢6 ¥ nghia thong ké, p <0,05. Két qua nay
cho thay cac hoat dong can thiép truyén thong duoc trién khai trong churong trinh 1a
c6 hiéu qua ning cao kién thirc cua nguoi dan vé sir dung an toan va hiéu qua cong
trinh biogas HGD. Sy tang diém kién thirc ciing dugc ghi nhan trong nhém d6i chang,
trong d6 diém Kién thirc cua nguoi dan vé sir dung an toan va hiéu qua cong trinh
biogas ciing tang tir 11,8 diém trudc can thiép 1én 14,2 diém sau can thiép. Tuy nhién,
kiém dinh T-test cho thay khong co su khéac biét c6 y nghia théng ké vé diém trung
binh kién thirc ciia nguoi dan trong nhom dbi chieng thoi diém trude va sau can thiép,
p = 0,53. Thiét ké nghién ciru so sanh trudc sau c6 nhom d6i ching c6 thé 13 nguyén

nhan cua hién tuong ting diém kién thirc cua nhoém ddi ching. Vi cac cau hoi danh
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gia trudc va sau can thiép dugc st dung nhu nhau. Vi vay, qua trinh danh gia trudc
can thiép co thé goi mot chit td mo cia nguoi dan va ho da tu tim hiéu thém cac
thong tin nay hoic goi nhé cho ho vé cac thong tin di timg duoc nhan trude do tir cac
ngudn khac. Khao sat ngudi dung biogas tai Viét Nam nim 2013 cua Dy 4n Chuong
trinh khi sinh hoc cho nganh chin nuéi Viét Nam cho biét, 77% ngudi ding da ting
dugc hudng dan truc tiép tir tho xay dung vé sir dung cong trinh biogas, trong d6 c6
cac ho tai tinh Ha Nam. Dong thoi, 67% ho dung biogas da duoc cung cap s tay st
dung nhung chi 57% trong sé nay béo cao da ting xem qua né [23]. Khi dugc hoi téi
cac kién thire nay, ngay tai thoi diém d6 co thé ho chua nhé nhung sau d6 ho c6 thé
tim lai. C6 hai ly do giai thich cho su khac biét sy khac biét diém trung binh kién thirc
vé sir cong trinh biogas HGD giita nhom can thiép va nhom ddi chiing trong nghién
ctru ndy. Thir nhat, nhom can thiép da dugc phat lich treo tudng va treo lich nay sir
dung xem ngay thang hang ngay tai HGD. Do vy, tan suat tiép xuc cac thong tin
truyén thong vé sir dung cong trinh biogas HGD duoc l3p lai nhiéu hon, c6 thé khong
phai hang ngay nhung s& hon 1 lan. Vi thoi gian ciia chuong trinh can thiép 13 6 thang
va trong khoang thoi gian d6, mdi HGP trong nhom can thiép di duoc dén tham toi
thiéu 2 1an. Thi 2, két qua danh gia trudc can thiép, ty 16 ngudi dan tham gia tra 10i
phong van cho biét di tirng nhan dugc thong tin huéng dan sir dung cong trinh biogas
HGD la 52,9%. Déng thoi, Ha Nam, Thai Binh, Dé)ng Nai la nhirng tinh dugc danh
gia ¢ s6 nguoi s dung biogas tham gia cac 16p tap huan ngudi dung thap [23].
Tuong ty kién thire, diém trung binh chung thie hanh sir dung an toan va hiéu qua
cong trinh biogas HGP ciia ngudi dan trong nhém can thiép ciing ting 2,3 diém so
Vé6i trude can thiép, diém trung binh thuc hanh cta nguoi dan ting tir 5,6 diém 1én
7,9 diém. Su khac biét vé diém trung binh chung thyc hanh cua nguoi dan vé su dung
an toan va hiéu qué cong trinh biogas h¢ gia dinh trudc va sau can thi¢p 1a c6 y nghia
thdng ké, p<0,05. Trong khi d6, diém trung binh chung thyc hanh st dung an toan va
hiéu qua cong trinh biogas HGD trong nhém ddi ching sau can thiép hau nhu khong
thay doi so véi trudc can thiép. Mic diém trung binh chung thuc hanh trong nhoém
d6i chirng chénh l1éch trude va sau can thiép chi 13 0,3 diém va su khac biét nay khong

¢6 ¥ nghia thong ké, p>0,05.
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Trong cac nodi dung kién thirc duoc truyén thong trong nhom can thiép, kién thirc
sau can thiép cia nguoi dan vé phuong phéap xir Iy vang, xir 1y phan trudc khi nap va
ty I¢ pha lodng phan : nuéc khi nap phan dau vao c6 mirc ting so véi trudc can thigp
nhiéu nhat, mic ting dao dong tir 42,4 — 48,6% ngudi dan tra 1oi dung. Sy thay doi
I6n nay 1a do thuc hanh xir Iy phén va pha loang phan trudc khi nap cho cong trinh
biogas dugc xem 13 trong tAm ctia can thiép va dugc dé cap trong ca hai tai liéu truyén
thong ctia chwong trinh 14 lich treo tudng va ap phich huéng dan don ria chudng nudi
dé nap phan cho cong trinh biogas HGP. Cac hoat dong can thiép truyén thong da
cho thay su khéc biét rd vé thay ddi kién thuc gitra nhom duoc can thiép va nhom déi
chung (khéng nhan duoc truyén thong). Sau can thiép, ty 16 nguoi dan co kién thic
dung vé ty Ié pha lodng phan : nudc trong nhom can thiép (54,2%) cao hon rat nhiéu
s0 Vi ngudi dan trong nhom d6i ching (7,2%), su khac biét ndy c6 y nghia thong ké.
Trudc can thiép, ty 1é ngudi dan co kién thic dung vé ty Ié pha loang phan : nudc
trong nhom can thiép (9,7%) khong khéc biét c¢6 y nghia théng ké so v6i nhom doi
chang (3,9%), p>0,05. Sy thay d6i vé kién thirc trong nhom can thiép va ddi ching
cling xay ra ¢ hau hét cac noi dung kién thire khac vé sir dung an toan va hiéu qua
cong trinh biogas HGP dugc danh gié trong nghién ctru nay.

Sy thay d6i kién thirc nay ciing da gép phan thay do6i thuc hanh cta nguoi dan
trong nhom can thiép. Trong nhém can thiép, ndi dung thuc hanh vé wdc tinh lwong
nudce phu hop khi nap phan dau vao co sy thay doi nhiéu nhat, ty 1& ngudi dan c6 thuc
hanh udc tinh lwong nudce phu hop Khi nap phan cho cong trinh biogas sau can thiép
da tang 1én 40,3% va co su khac biét c6 ¥ nghia thong ké so véi trudc can thiep,
p<0,05. Ty Ié nguoi dan trong nhoém can thiép, cé tuan tha wde tinh lwong nude phu
hop khi nap phan cho cong trinh biogas HGD sau can thi¢p, da ting cao hon két qua
khao sat nguoi dung biogas nam 2013 cia Dy an Chuong trinh khi sinh hgoc cho nganh
chin nuoi Viét Nam (19,0%) [23]. Nhung ty 1¢ nay van thip hon két qua khao sat
cling cua chuong trinh nay nam 2011 (56,4%) [24]. Tuy nhién, NCS ky vong ty I¢
thue hanh dung trong nhém can thiép tiép tuc ting 1én trong thoi gian sau can thiép
vi céc tai liéu truyén thong van duoc duy tri tai HGD. Trong chuong trinh can thigp

nay, ap phich hudng dan rira don chudng nudi di dugc dy an FBIL hd tro kinh phi in
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vé6i kich thudc 16n, vat liéu gidy pha nil on va duoc treo ngay trén tudng cua chudng
nudi. Pay 1a su khac biét co ban so véi cac tai liéu tap huan st dung cua cac trudng
trinh khac v6i s6 tay nho gon va nguoi dan dé& dang cat di sau khi d xem hodc tham
chi chua xem [23]. Hodc cac phuong thirc truyén théng truc tiép duoc thuc hién khi
nguoi dan tiép nhan cong trinh tir d6i ngii tho xay dung, khi ma sy tap trung cua ho
12 vao cong trinh chtr khong phai thong tin hudng dan tir nhitng nguoi tho xay [23],
[92], [97].

Str dung mé hinh héi quy tuyén tinh dé phan tich két qua thay doi kién thuc, thuc
hanh ctia ngudi dan vé st dung an toan va hiéu qua cong trinh biogas sau can thiép.
Trong mé hinh hdi quy tuyén tinh thtr nhat véi bién phu thudc 14 diém chénh kién
thirc ca nguoi dan vé str dung an toan va hiéu qua cong trinh biogas HGD trudc va
sau can thiép. Bién doc lap chinh 14 c¢6 nhan duoc cac thong tin, huéng dan tir chuong
trinh can thiép truyén thong. Két qua danh gia trudc can thiép, nhom can thiép va
nhom dbi chimg khong c6 su khac biét vé cac dic diém gidi tinh, nhom tudi, trinh d6
hoc véan va thyuc trang da timg duoc nhan thong tin huéng dan sir dung biogas. Két
qua can thiép cho thay, diém chénh kién thic vé str dung an toan vé hiéu qua cong
trinh biogas HGDP & nhém nguoi dan can thi€p, c6 nhan dugc céc tai liéu va dugc
tham gia truyén thong truc tiép tr GDV dong dang, cao hon nhom nguoi dan dbi
chang 14 5,0 diém. Twong tu nhu vay, mo hinh hdi quy tuyén tinh thir 2 dwoc sir dung
Vi bién phu thudc chinh 1a diém chénh thuc hanh ciia ngudi dan vé sir dung an toan
va hiéu qua cong trinh biogas HGD trudc va sau can thiép. Bién doc lap chinh 1a co
nhan duoc cac thong tin, huéng dan tir chuong trinh can thiép truyén thong. Piém
chénh thuc hanh vé st dung an toan vé hiéu qua cong trinh biogas HGP ¢ nhom
ngudi dan can thiép, c6 nhan dugc cac tai liéu va dugc tham gia truyén thong truc
tiép tir GDV dong dang, cao hon nhom nguoi dan doi ching 1a 2,0 diém. Két qua
phan tich da cho thiy hiéu qua budc dau cua chuong trinh can thiép truyén thong da
gitip thay d6i kién thirc, thuc hanh ctia ngudi dan vé sir dung an toan va hiéu qua cong
trinh biogas HGP theo hudng tich cyc hon.

Tuy nhién, van con nhitng han ché nhat dinh trong két qua can thiép. Trong sé 17

noi dung kién thirc dugce dua vao phén tich van con 5/17 ndi dung co ty 1& dudi 50%
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ngudi dan nhom can thiép hiéu duoc ndi dung kién thirc nay. Trong d6 c¢6 cic nhoém
kién thirc co ban va quan trong nhu lwong phan nén nap hang ngay co ti 1é dat kién
thirc sau can thiép 1a 11,1%; hiéu biét vé thoi gian luu cta chét thai trong bé phan
giai co ty 1& dat kién thirc 13 15,3%. Trong nhom dbi ching, ty 18 nguoi dan hiéu cac
nodi dung nay con thap hon rat nhiéu, ty 18 ngudi dan hiéu vé luong phan nén nap va
thoi gian luu 1an luot 14 2,4% va 1,6%. Két qua ndy goi y rang can co nhitng uu tién
nhét dinh trong thuc hién truyén thong vé phuong thic truyén thong, ndi dung truyén
thong hodc ngudi thuc hién truyén thong. Ra soat cac noi dung Kién thirc c6 muc do
thay doi thap sau can thiép, c6 4/5 ndi dung c6 tinh chat chuyén sau vé chuyén nganh
1a thoi gian lwu, khdi lugng chat thai nén nap trong ngay, tac hai cia sy hinh thanh
vang va sy hinh thanh lang can. Mic du trong giai doan xdy dung ké hoach hoat dong
cac GDV dong dang di dugc chuyén gia vé khi sinh hoc ciia nhom nghién ciru hudng
dan, giai thich kha chi tiét. Tuy nhién, trong thoi gian ngan cua cac budi tap huan thi
cac GDV dong ding chua thé hiéu triét dé vé van dé. Ngoai ra, do tai liéu truyén
thong 12 lich treo tuong nén cac ndi dung trinh bay truyén thong da phan 14 hinh anh,
han ché chir giai thich nén ciing c6 nhiing kho khin nhat dinh cho ngudi doc dé hiéu
cac ndi dung nay. Chinh vi vay, hoat dong dién di nong thon di duoc NCS thiét ké
trong nghién ciru can thiép nay nham bo sung thém cac co hdi thao luan truc tiép gitra
ngudi dan véi nhém GDV ddng dang va giita ngudi dan voi NCS va nhém nghién
cuu.

Két qua nghién ctru can thiép ciing chi ra khong c6 sy thay d6i ¢ ¥ nghia thong
ké dbi véi hai noi dung kién thirc vé kha nang gy bénh cua nuéc thai biogas cho
nguoi va kha nang gay bénh cua nudc thai biogas vat nudi. Sau can thiép, ty 1€ nguoi
dan c6 kién thirc dang vé hai ndi dung nay trong nhom can thiép tang lén khong dang
ké (2,1% va 1,4%) va khong c6 c6 sy khac biét co y nghia thong ké gitra két qua danh
gia trudc can thiép va sau can thiép. Sau can thiép, khong c6 su khac biét c6 y nghia
thong ké vé ty 18 ngudi dan biét vé hai noi dung kién thirc nay trong nhom can thiép
va nhom ddi ching, p>0,05. Sy thay ddi khong nhiéu nay duoc giai thich 1a do cac
ndi dung truyén thong da chua dé cap cu thé dén noi dung kién thic nay. Cac noi

dung kién thirc vé nguy co gy bénh cho con ngudi va vat nudi duge dé cip thong
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qua ndi dung truyén thong vé sir dung bao ho khau trang, ung, gang tay khi rira don
chudng nuéi. Cac hinh anh nay gin lién voi nguy co phoi nhiém véi phan lon hozc
chat thai chan nudi nhiéu hon 1a nudc thai cia cong trinh biogas. Do d6, c6 thé lam
cho ngudi dan it cha y dén viée phoi nhiém véi nudce thai va phu pham cua cong trinh
biogas sau ndy. Mic du trong cac budc cua quy trinh rira don chudng nuéi ciing cd
cac hoat dong kiém tra mtc nudc bé diéu 4p (nudc thai biogas). Pay ciing 13 mét
diém han ché va can thay déi, 4p dung cho cac chuong trinh can thiép khac sau nay,
can dé cap cu thé va truc tiép d6i véi ting noi dung can thiép.

Tuong tu nhu danh gia trude can thiép, sau can thiép NCS tiép tuc lay mau phan
dau vao va nudc thai biogas cua cac cong trinh biogas HGP dé xét nghiém céc chi s6
vi sinh va hoa hoc. Két qua cho thay su thay doi trong thuc hanh sir dung an toan va
hiéu qua cong trinh biogas da gop phan cai thién diéu kién vé sinh nudc thai sau xir
1y ctia cong trinh biogas. Trong nhom can thiép, ty 1& mau nudc thai biogas dat yéu
cau TCN 492 — 2002 di tang 1én 45,8% sau can thiép S0 V6i 4,2% trudc can thiép, su
tang nay c6 y nghia théng ké véi p<0,05. Trong nhom ddi chung véi su gan nhu
khong thay d6i cua thyc hanh, ty 16 miu nudc thai biogas dat yéu cau TCN 492 —
2002 tang 1én khong dang ké tir 6,2% trudc can thiép ting 1én 12,5% sau can thiép.
Tuy nhién, sy giam cac chi s6 vi sinh trong két qua danh gia nay ciling co thé bi tac
dong boi yéu té thai tiét, khi hau. Panh gia trude can thiép dugc thuc hién vao mua
he, danh gia sau can thi¢p dugc danh gia vao mua dong-xuan. Pay cling 1a mot han
ché ddi vai cac nghién ciru khi st dung céac chi s6 vi sinh hoc dé do ludng. Vi sy phat
trién cua vi sinh vat phy thudc kha nhiéu vao yéu té thoi tiét, khi hau trong d6 co cac
diéu kién nhu nhiét d6, @6 4m mai truong.

Sau can thi¢p, ham lugng BODs-20 va COD ctia nudc thai cong trinh biogas HGD
trong nhém can thiép lan lugt 1a 113 mg/l va 493 mg/l. Chi s6 COD, BODs-» cua
nudc thai cong trinh biogas HGD ctia nhom can thiép tai hai xa cta tinh Ha Nam sau
can thiép da thap hon két qua khao sat cia Vil Pinh Tén va cong sy (2008) tai Hai
Duong, Hung Yén, Bic Ninh [32]; va két qua nay twong duong voi két qua danh gia
cua Nguyén Thi Hong va cong su (2012) xét nghiém nudc thai biogas HGD tai Hué
[21]. Truéc can thiép, cac chi s6 COD, BODs.2 nudc thai biogas HGD tai hai x4 ciia



124

tinh Ha Nam déu cao hon két qua nghién ctru cua Vii Dinh Tén (2008) va Nguyén
Thi Hong (2012). Tuy nhién, so sanh sy thay d6i hiéu qua xir 1y chat thai trudc va sau
can thiép thong qua cac cic chi s6 COD va BODs.2o Clia nuéc thai cong trinh biogas
HGD trong nhom can thiép va nhom ddi ching, chi c6 chi s6 COD 1a cho thay sy
thay d6i c6 y nghia thong ké trudc va sau can thiép so v6i nhom ddi chirng, p<0,05.
Chi s6 BODs.20 c6 thay ddi trude va sau can thiép, so véi nhom dbi ching nhung két
qua phén tich khong thiy c6 y nghia théng ké vé su thay ddi nay, p>0,05. Trong nhom
can thiép, ngoai tac dong vé su thay doi thuc hanh, dic biét 13 sy thay doi thuc hanh
trong don rira chudng nudi, su thay doi cac chi s6 héa hoc c6 thé bi tac dong boi cac
hoat dong bao dudng cong trinh biogas ctia cac HGD sau khi thuc hanh giam sat nuéc
thai tai bé ap trong qua trinh can thiép. Trong qua trinh dién di thyuc dia cia NCS,
mét ngudi dan nhom can thiép cho biét dy kién s& nao vét va vé sinh dinh ky cho ddi
Vi bé diéu 4p cuia cong trinh biogas HGD ngay trong thoi gian can thiép. Vi cho rang
day 1a thoi diém phu hop trude khi chuan bi nudi gbi mot Iea lon méi. Theo quan sat,
cac chi s6 vé sinh méi trudng cong trinh biogas HGD ¢6 thé thé hién tét hon va chinh
xac hon két qua can thiép néu trude can thiép néu tit ca cong trinh biogas ctia cac
HGD cung duoc hit bo bun thai. Han ché nay s& dugc ban luan cy thé hon trong phan
han ché cuia nghién ciu.

Hoat dong can thiép thay ddi thuc hanh cta ngudi dan vé st dung an toan va hiéu
qua ciling gitip nguoi dan nhan thay sy thay doi tich cuc vé chat luong hoat dong cua
cong trinh biogas HGP. Nguoi ddn nhém can thiép dé nhan ra sy thay doi cam quan
thong qua sy thay d6i tir chat lwong cta khi biogas, nudc thai va cac phu pham. Nguoi
dan tai cac HGD tham gia can thiép cho biét chudng trai sach s& hon, d& mui, ga déu
hon va sach hon.

4.4. Nhirng diém méi va han ché cia nghién ciru

4.4.1. Mgt sé diém méi ciia nghién ciru

Nghién ctiu ap dung cach tiép can Panh gid nong thon cé sy tham gia cua cong
ddng (PRA) 1a cach tiép can phu hop trong cac nghién ctru cong dong vé ndng nghiép,
nong thén nhu van dé sir dung cong trinh biogas xir 1y chét thai chan nudi tai HGD.

Ap dung céc cong cu kha phong phu va linh hoat nén cach tiép cdn PRA da gitp két
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hop tét kién thirc khoa hoc va kinh nghiém thyc tién ctua ngudi dan trong cac hoat
dong can thiép truyén thong. Ké hoach thuc hién cac hoat dong truyén thong, cac hoat
dong dién di nong thon da duoc diéu chinh phu hop nhat véi thoi biéu sinh hoat cua
HGD va lich thoi vu ¢ dia phuong, khong 1am x4o tron quéa nhiéu thai biéu sinh hoat
cua HGD tham gia vao nghién ctru.

Thuce hién truyén thong can thiép 1a cac GDV dong dang 1a ngudi sinh sdng tai
dia phuong, c6 cac diéu kién san xuat twong dong voi déi tuong duoc truyén thong
12 mot cach tiép can hiéu qua. GDV la nhiing ngudi am hiéu vé truyén thong cua dia
phuong, nim rd thong tin cong dong noi minh sinh séng nén dé dang tiép can Voi
ngudi dan nhoém can thiép. Hau hét cac GDV nam duoc thong tin co ban vé sinh hoat
san xuat cia nguoi dan tai cong dong, biét dugc ai 1a nguoi thyc hién chinh viéc st
dung cong trinh biogas HGD nén thyc hién truyén thong dung d6i twong. Hoat dong
so d0 hoa cong dong trong giai doan 1ap ké hoach can thiép da giam thiéu cac tinh
hudng khong phu hop gitta GDV ddng dang va ngudi dan duoc ho can thiép. Nhiing
mdi quan hé nhay cam cé thé duoc loai trir trong budce nay dé tao diéu kién cho GDV
thuc hién hoat dong truyén thong ctia minh.

Cac GDV dong dang déu la nhitng ngudi néng dan co kinh nghiém trong chin
nudi nén khéng gip kho khan khi thuc hién mau cac hoat dong tiép xtic véi chat thai
chan nuéi. Chuong trinh can thiép truyén thong cé giai doan thir nghiém trong nhém
GDV dong dang trudc khi trién khai rong tai cong dong. Tur d6 da giup xay dung
nang lyc thuc hanh thanh thuc cho nhom GDV ddng dang khi 1am mau cho nguoi
dan, tao Sy tin tudng cua nguoi dan.

Hoat dong dién da nong thon co sy tham gia caa ca NCS, thanh vién nhém nghién
ctru va GDV dong dang da gitip giai thich kip thoi cac thac mac cua ngudi dan trong
qua trinh ap dung cac kién thic, huéng dan vé sir dung cong trinh biogas HGD theo
tai liéu can thiép. Viéc phéi hop gitra NCS, thanh vién nhém nghién ciru va GDV
trong cac hoat dong nay tiép tuc cing ¢ ning luc va gop phan xac dinh vai tro nhat
dinh cia GDV trong cong dong dugc can thiép.

Thiét ké nghién ctru can thiép danh gia trude sau ¢6 nhom ddi ching 1a mot thiét

ké c6 do tin cay cao. Ap dung thiét ké nghién ctru nay giup khang dinh gia tri tin cay
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cta cac két qua nghién ctru. Két qua danh gia sau can thiép cho thiy hoat dong truyén
thong can thiép cta nghién ctru c¢6 hiéu qua trong nang cao kién thirc, thyc hanh cua
ngudi dan tai hai x3 cua tinh Ha Nam vé sir dung an toan va hiéu qua cong trinh
biogas HGD trong xir Iy chat thai chan nudi. Két qua xét nghiém mau nuéc thai biogas
HGD sau can thiép cho thay hiéu qua thay doi nhat dinh vé chat luong vé sinh nudc
thai theo huéng an toan hon khi nguoi dan thay doi thuc hanh st dung an toan va
hiéu qua cong trinh biogas trong xu 1y chét thai chan nudi.

Tai liéu truyén thong 12 lich treo tudng dugce treo trong nha va ap phich kho lén
duogc treo trén tudng tai chudng nudi gitip nhac nhd ngudi dan hang ngay khi thuc
hién hoat dong don chudng nuéi nap phan dau vao cho cong trinh biogas HGP. Ting
budc thay doi thyc hanh ctia nguoi dan theo hudng tot hon. Ngoai ra, cac tai lidu
truyén thong sir dung trong nghién ctru ciing phat trién ké thira kinh nghiém thuyc tién
ctia nguoi dan (theo thiét ké nghién ctru PRA) va mot s6 hinh anh tir tai lidu tap huan
cua Dy an Chuong trinh khi sinh hoc cho nganh chin nu6i Viét Nam nén nguoi dan
dé dang tiép nhan.

Nghién ctru 1a mot trong sé it cac nghién ciru c¢6 danh gia day du vé kién thac,
thuc hanh ctia nguoi dan trong sir dung an toan va hiéu qua cong trinh biogas HGD.
Nghién ciru khong tap trung danh gia hidu qua kinh té hay hiéu qua sir dung khi biogas
va cac phu pham caa cong trinh biogas. Nghién ctru nay tap trung nhiéu vao cac hoat
dong str dung, van hanh hang ngay trong viéc tuan thi nap chét thai va theo ddi chat
lwong vé sinh méi trudng cua cong trinh biogas. S6 liéu va thiét ké cua nghién ctu
c6 thé 1a tai liéu tham khao hiru ich cho cac nghién ctru khac sau nay. Vi xu huéng
sir dung cong nghé khi sinh hoc quy mé nong ho trong xir Iy chit thai chin nudi tai
Viét Nam va cac nudc nong nghiép van dang phat trién manh mé. Theo danh gia cua
cac chuyén gia, k¥ thuat xay dung chi chi phbi 30% chat lugng, st dung hang ngay
ctia nguoi dan quyét dinh 70% chit luong cua cong trinh biogas.

4.4.2. Han ché ciia nghién ciru

Céch tiép can PRA d3 gitp nghién ciru huy dong sy tham gia cia cong dong trong

céc hoat dong can thiép, dic biét 1a cac GDV ddng dang. Tuy nhién, thoi gian tap

huin cho cac GDV trong 4 tuan, tap huin duoc xen ké véi qué trinh thyc hanh tai
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HGD. Vi thoi luong ngén, chua du dé khiang dinh cac GDV c6 thé thanh thao cac
k¥ nang truyén thong vé sir dung an toan va hiéu qua cong trinh biogas theo huéng
dan caa nghién ctru nay. Do vay, dién di nong thon két hop GDV déng dang vai NCS
va/hodc nhom nghién ctru da hd trg cho cac GDV cac van dé do han ché vé kién thuc
chuyén mén siu cua cong nghé khi sinh hoc va ky niang truyén thong cong dong.

bia ban céac thon can thi¢p mac du dugce khu tra & mot cum cac thon gﬁn nhau cua
x4 nhung van trong cung mot xa voi cac thén ddi chimg. Piéu nay giup giam thiéu
cac khac biét vé kinh té, vin hoa, xa hoi gitra nhém can thiép va nhom dbi ching.
Nhung ciing 1am ting nguy co giao thoa thong tin cta hoat dong can thiép truyén
thong giira hai dia ban nay va anh huong dén két qua danh gia so sanh sau can thiép.
Viéc ap dung hinh thirc truyén thong truc tiép va phuong thirc mé hinh hoa dong hanh
da giup giam viéc giao thoa thong tin khong mong mudn gitta hai dia ban can thiép
va d6i ching. Véi hai phuong phap nay, d6i tuong dich cta hoat dong truyén thong
duogc xac dinh rat rd rang. Nguoi dan nhém can thiép tiép nhan cac thong diép truyén
thong day du tir 10i n6i dén hanh dong (hinh anh, thuc hanh mau) thi méi dam bao
hiéu qua caa can thiép.

Qua trinh x4y dung bo cau hoi danh gia kién thirc, thuc hanh cua ngudi dan vé sir
dung an toan va hiéu qua cong trinh biogas HGP tham khao cac bg cong cu danh gia
nguoi dung biogas cua mot sb Chuong trinh khi sinh hoc. Tuy nhién, cac by cong cu
tham khao tir cic Chwong trinh nay tap trung nhiéu vao danh gia hiéu qua kinh té va
hiéu suit sinh khi biogas hon 1a thuc hanh sir dung an toan va hiéu qua cong trinh
biogas hang ngay nhu cic hoat dong nap phan dau vao, theo ddi vé sinh méi trudng
cong trinh, str dung bao ho lao dong cua nguoi dung. Do vay, bd cong cu danh gia
kién thirc, thuc hanh ctia ngudi dan trude va sau can thigp da tham khao thém céc tai
li¢u kinh diém vé k§ thuat khi sinh hoc hon 1 tai liéu tng dung ky thuat.

Thay d6i thuc hanh sir dung cong trinh biogas HGD 14 hoat dong c6 nguy co anh
huong dén sinh ké ciia ngudi dan vi lién quan dén chan nubi, san xuat cia HGD. Do
d6, s& kho nhan duoc cam két tham gia day du cua ngudi dan néu ho gap kho khin,
khiic miac lién quan dén sic khoe vat nudi trong qua trinh can thiép. Nhém nghién

ctru dd moi cac chuyén gia c6 nhiéu kinh nghiém vé céng nghé khi sinh hoc tham gia
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giai thich cho ngudi dan. Bang thoi, qua trinh trién khai cac hoat dong can thiép da
dugc bao cao day du véi chinh quyén dia phuong. Ngoai ra, nghién ctru da chon mot
lwong mau dy phong khé 16n nén sau can thi¢p du cé mot sb nguoi dan khong tham
gia danh gia (goi 12 mat mau), s mau con lai van dam bao theo thiét ké mau cua
nghién cuu.

Quy trinh don chudng nudi thiét ké trong nghién ctru mai chi tap trung vao cac ho
chin nudi lon nén ciing ¢ nhitng han ché nhat dinh. Vi trong cong dong, nguoi dan
chin nudi nhiéu loai vat nudi 1a kha phd bién va phan/chat thai chan nudi cua céc loai

gia suc/gia cam nay déu duoc ngudi dan nap cho cong trinh biogas HGP.
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KET LUAN
1. Kién thitc, thwe hanh ciia nguoi din vé sit dung an toan va hiéu qua cong

trinh biogas truwéc can thi€p tai hai xa cia tinh Ha Nam

Kién thirc, thuc hanh cta ngudi dan vé sir dung an toan va hiéu qua cong trinh
biogas HGP trudc can thiép 1a kha thap. Ty 18 ngudi dan c6 kién thie dung vé cac
noi dung nguyén 1y hoat dong va nap chét thai hang ngay cho cong trinh biogas HGD
dao dong 1, 0 — 33,1%. Ty 18 ngudi dan co kién thie ding vé ndi dung theo ddi cac
hién tuong bat thuong cua cong trinh biogas HGP trong qua trinh sir dung tir 5,0 —
67,9%.

Ty 1é nguoi dan c6 thuc hanh dang vé cac hoat dong nap phan dau vao cho cong
trinh biogas tr 6,8 — 36,3%. Ty I€ nguoi dan c6 thyc hanh ding st dung bao ho lao
dong trong qua trinh nap phan cho cong trinh biogas 1a 23,8%.

Xét nghiém 72 mau nuéc thai biogas cia cic HGD trén dia ban hai xa nghién ciru
¢ 5,6% mau dat chi tiéu chuan vi sinh, 47,2% dat chi tiéu COD va 43,1% dat chi tiéu
BODs.20 theo tiéu chuan nganh ap dung cho cong trinh khi sinh hoc nho.

2. Xay dung va trién khai can thiép truyén thong thay déi kién thirc, thue
hanh ciia ngudi dan vé sir dung an toan va hiéu qua cong trinh biogas tai hai

xa cua tinh Ha Nam

Ap dung céch tiép can PRA, nghién ctru di xay dung duoc hai tai liéu truyén
thong duoc xay dyng va st dung trong chuong trinh can thi€p 1a lich treo tuong va
ap phich huéng dan riza don chudng nudi dé nap phan dau vao cho cong trinh biogas
HGD

Tong sb c6 163 HGD trong nhom can thiép tai hai x3 ctia tinh Ha Nam duogc nhan
hai tai liéu nay va duoc truyén thong vé kién thic, thuc hanh sir dung an toan va hiéu
qua cong trinh biogas.

Trong do, c6 24 nguoi dan trong nhom can thi€p dugc dao tao thanh cac Cong tac
vién truyén thong gido duc suc khoe dé tham gia thuc hién truyén thong tai cong

dong.
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3. K&ét qua can thiép thay déi kién thirc, thwe hanh ciia nguoi dan vé sir dung

an toan va hiéu qua cong trinh biogas tai hai xa ctia tinh Ha Nam

Trong nhém ngudi dan duoc can thiép, trung binh tong diém kién thirc cia nguoi
dan vé sir dung an toan va hiéu qua cong trinh biogas HGD sau can thiép cao hon
truéc can thiép 1a 7,4 diém. Trung binh tong diém thuc hanh cia nguoi dan vé st
dung an toan va hiéu qua cong trinh biogas HGD sau can thiép cao hon trudc can
thiép 1a 2,3 diém.

Trong nhém ngudi dan lam ddi chung, khong thiy co su khac biét co y nghia
thdng ké ctia trung binh tong diém kién thirc hoic tong diém thuc hanh cua nguoi dan
vé str dung an toan va hiéu qua cong trinh biogas HGP trudc va sau can thiép.

Trung binh diém chénh kién thirc cua ngudi dan vé sir dung an toan va hiéu qua
cong trinh biogas HGD trudc va sau can thiép gitra nguoi dan nhom can thiép va
nhom dbi chitng 1a 5,0 diém (95%Cl: 3,86 — 6,05 diém). Trung binh diém chénh thyc
hanh ctia ngudi dan vé sir dung an toan va hiéu qua cong trinh biogas HGD trudc va
sau can thiép giita nhom can thiép va nhom d6i ching 1a 2,0 diém (95%Cl: 1,43 —
2,51 diém).
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KHUYEN NGHI

1. Khuyén nghi nhém gido duc vién va nguoi dan tai cong dong

Nhom GDV tai cac thon can thi¢p cua hai xa nghién ctu cua tinh Ha Nam tiép
tuc cac hoat dong thaim HGD dé tiép tuc nhic nguoi dan vé thuc hanh sir biogas an
toan va hi¢u qua cong trinh biogas HGD.
2. Khuyén nghi cho chinh quyén tai hai x3 can thiép

Chinh quyén dia phuong (tai hai xa nghién cttu) nén c6 chinh sach khuyén khich
nhom GDV tiép tuc truyén thong cho cac HGP c6 st dung biogas tai cac thon can
thiép va thén dbi chung tai hai xa nghién ciru cua tinh Ha Nam. Duy tri va mé rong
cach thuc chia sé thong tin giita nhitng ngudi dan da dugc truyén thong véi nhitng
nguodi dan khac chua duoc nhan thong tin truyén thong. Ngudi dan c6 thé chia sé cac
thong tin va san pham truyén thong thong qua cac phuong tién hién c6 nhu dién thoai
thong minh.

Tir két qua xét nghiém mau nuéc thai biogas, chinh quyén dia phuong va cac doan
thé can c6 nhimng thong tin nhic ngudi dan vé dam bao an toan lao dong khi sir dung

nudc thai va phu pham cong trinh biogas HGD trong canh tac néng nghiép.
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A4 Hoc van ’ w
Cap 3 (Trung hoc pho thong)

Trung cap/dao tao nghé

Cao dang, dai hoc tré 1én

Lam rudng

A . A ha A ht h ’
A5 Ngh nghiép Cong nhan, vién chirc, huu tri
Buén ban dich vu

Lao dong tu do

Tur nong nghiép

Buon ban/dich vu
Luong CNVC/huu
Khac (ghi r0) .............

Nguon thu nhap chinh
cua HGD

A6

L A S B 2 L A el I

S6 ngudi hién dang sinh

A7 , x
ngtai HGD | e nguoi




A8

Thoi gian cong trinh
biogas dugc dua vao st

dung

A9

Loai vat li¢u xay dung
cong trinh biogas cua hd

gia dinh

Gach va xi mang

Khac

Al0

Thé tich bé phan giai cta

cong trinh biogas

All

Anh/chi da bao gio nhan
duoc tai liéu hudng dan
st dung va bao quan

cong trinh biogas chua?

Co
Khong

Al3=2 >
chuyén cau

Al6

Al2

Néu co, Anh/chi duoc
huéng dan béi co quan

nao?

(Nhiéu lira chon)

Nguoi xay cong trinh

Du 4n Ha Lan (bén moi
truong)

Hop tac xa

Hang x6m chia sé

Can bd xa

Khac (ghi 10)..................

Al3

Néu c6, cac ndi dung
anh/chi da duoc tip huin
la gi?

(Nhiéu lira chon)

D o B A L

Thiét ké va co ché hoat dong
Luong nguyén liéu nap hang
ngay cho bé phan giai

Xu ly nguyén liéu (phan)
trude nap

Céac tinh hudng khi ap suét
giam

Hoat dong va tac dung cua ap
ké hinh chit U




Tac hai cia vang, chat ling
can va cach xu ly

Céch bao dudng bép trong hé
thng biogas

Dé phong chay nd, ngat tho
khi khi thoat ra ngoai

Pé phong tai nan khi bao
dudng bé phan giai

10.Khong nhé

Al4

Anh/chi da tung chia sé
cac thong tin vé biogas
vol cac hd co6 biogas

khac chua?

1.
2.

Co
Khong

B. KIEN THUC VE SU DUNG CONG TRINH BIOGAS

Theo anh/chi, cong trinh

. o n ... |1 DOtkhiga
biogas ti€u diét vi trung
Bl s . .. x| 2. Lén men
c6 hai trong rac thai dién )
ra do qua trinh nao? 3. Khong biet
1. Phén, nuéc ticu
Theo anh/chi, cong trinh 2 Thirc an thia
5 biogas c6 thé phan hiiy 3. Xdc dong vat, thuc vat
cac loai rac thai nao? 4. Tuinilon
(Nhiéu lira chon) 5. Khong biét
6. Khac: (ghird) ...............
Theo anh/chi, lwgng chat | 1. 10 lit/m3 /ngay
thai (phan + nuéc pha | 2. 25 Lit/m3/ ngay
B3 lodng) hang ngay nap | 3. 50 Lit/m3/ ngay
cho 1 m? thé tich bé phén | 4. Cang nhidu cang bt
giai la bao nhiém? 5. Khac: (ghird) ...............




Theo anh/chi ty 1&|1. 1-3 lit nudc/kg phéan
phan/nuoc thai thich hop | 2. 4-6 1it nu6e/kg phan
B4 nht khi nap vao cong |3, 7-9 lit nuéc/kg phan
trinh  biogas 1a bao | 4. Cangnhiéu nudc cang tot
nhiéu? 5. Khong biét
1. Dudi 30 ngay
Theo anh/chi, thoi gian | 2. 30 ngay
BE lwu cta chit thai trong | 3 40 ngay
cong trinh biogas bao lau | 4. 50 ngay
1a dam bao phan hily hét? | 5. trén 50 ngay
6. khong biét
Theo anh/chi, thoi tiet c6
. . X s 1. Co
anh huong dén qua trinh
B6 A 1 .. | 2. Khong
phan huy rac thai cua )
cong trinh biogas khong? 3. Khong biét
Theo anh/chi, c6 nén dé
duong dan nuéc mua
\ x . .. 1 Co
B7 hay duong dan nudc thai
sinh hoat thong thuong 2. Khong ’
. . . ) 3. Khong biét
vao coOng trinh biogas
khong?
Theo anh/chi, nudce thai | 1. Mui héi
B8 cua cong trinh biogas | 2. Mui théi cua gas
dam bao v€ sinh ¢6 mui | 3, Khong mui hoi/thdi
h6i/thdi khong? 4. Khong biét
Anh/chi c¢6 biét dong ho B9=2 >
B9 do ga (4p ké hinh chir U) 1 Go chuyén ciu
2. Khong

khong?

B11l




B10

Néu c6, theo anh/chi
hoat dong va tac dung
ctia dong ho do ga (ap ké
hinh chit U) 1a gi?

(Nhiéu lwa chon)

Van an toan cho hé thong
Biogas

Cho biét lugng khi tich trit
trong bé phan giai

Khong biét

Khac (ghi10) ........ceeenil.

B11l

Theo anh/chi, 4p suat khi
trong bé phan giai cua
cong trinh biogas c6 thé

1a do nguyén nhan nao?

(Nhiéu lwa chon)

-l

Do duong 6ng bi tic
Do san lugng khi giam
Do hé théng ¢6 chd bi ro ri

Khong biét

B12

Theo anh/chi, tac hai ctua
Véng va vi¢c hinh thanh
vang phia trén bé mait
clia bé phan giai la gi?

(Nhiéu lira chon)

Ngan khi khong thoat 1én
duoc

Giam hiéu qua phan huy chat
thai

Khong biét

Khac (ghi1d) ..................

B13

Anh/chi c¢6 bi€t cach
ngan ngua va xu ly vang
hinh thanh trén bé mt bé
phan giai khong?

(Nhiéu lwa chon)

&

Khong nén cho nhiéu nudc
vao cung phan

Hang nim nén iy bo vang
Khong biét

Khéc (ghird) .....coovveneennts

B14

Theo anh/chi, tac hai cua
chat ling cin trong bé
phan giai la gi?

(Nhiéu lwa chon)

A w0 Do

Giam thé tich bé phan giai
Lam tic 6ng 16i vao

Khong biét

Khéc (ghird) .....coovveneennts

B15

Anh/chi c6 biét cach

ngan ngura va xu ly lang

=

Hang nam nén lay bo lang can

Khong biét




can trong bé phan giai

khong?

B16

Theo anh/chi, nudc thai
tor cong trinh biogas co
chtra vi khudn gdy bénh

khong?

. Co
. Khong
. Khong biét

B17

Theo anh/chi, nudc thai
biogas c6 thé 1a nguyén
nhan gay bénh cho nguoi

trong gia dinh khong?

. Co
. Khong
. Khong biét

B18

Theo anh/chi, nudc thai
biogas c6 thé 1a nguyén
nhan gay bénh cho vat

nudi khong?

. Co
. Khong
. Khong biét

B19

Theo anh/chi, tai thoi
diém vé sinh chudng
nudéi dé nap phan cho
cong trinh biogas, nudc
thai chay ra tir bé ap ngay
tai thoi diém d6 co gay
hai cho mdi truong

khong?

. Co
. Khong
. Khong biét

B20

Theo anh/chi, khi sinh ra
tor cong trinh biogas co
thé gay chay nd, ngat khi
khong?

. Co
. Khong
. Khong biét




B21

Trong truong hop ngui
thdy khi ga thoat ra

ngoai, anh/chi s€ lam gi?

Nhanh chéng mé hét cta
Chay ra ngoai

Khong dugc cham Iua
Khong biét

Khac (ghi 10) .........ceete.

B22

Theo anh/chi, bién phap
dé phong tai nan khi bao
dudng bé phan giai

S.
6.

R T o o

M ndp bé phan giai cho khi
sinh hoc bay hét khoi bé

L4y bo hét dich phan giai va
ling can

Khi vao sira chira bé phai buoc
day an toan

Trude khi ngudi xudng bé co
thé tha 1 con ga xudng trudc
dé xem trong bé c6 khi doc
hay khong

Khong biét

Khac (ghi 10) ..................

C. THU'C HANH VE SU DUNG CONG TRINH BIOGAS

Anh/chi co lap dong ho

Cl=2 >
do khi biogas cho cong | 1. ¢ .
Cl1 . chuyén cau
trinh biogas cua nha | Khong 3
minh khong?
Néu co, tan suét anh/chi 1. Thuong xuyén
2 3 3 2. Thinh thoan
C2 co kiém tra dong ho do 1 ang
. . . Hiem khi
khi biogas nhu thé nao? 3. Hie I
4. Khong bao gio
Lan rira vé sinh chudng | 1. Trudc
C3 nudi dau tién trong ngdy | 2. Sau
dé nap chit thai cho cong | 3. Khéng cb dinh




trinh  biogas, anh/chi
thuong thyc hién trudc
hay sau khi da dun khi

biogas?

Cac dung cu bao ho

anh/chi thuong str dung

trong qua trinh don vé 1. Khau trang
C4 sinh chudng nudi dé nap 2. Gang tay
chét thai cho cong trinh 3. Ung
biogas? 4. Khong su dung
(Nhiéu lwa chon)
Anh/chi ¢6 don phan kho
C5 truéc khi rira chudng 1. Co
nudi khong? 2. Khong
Anh/chi c¢6 wudc tinh
lugng nudc phu hop voi c6=0 >
C6 lugng phan/chat thai 1. Co chuyén ciu
phai don cua chudng 2. Khong C9
nudi khong?
, B S6 lugng phan phai don
Néu co, can cr dé 2. Muc khi biogas
C7 Anh/chi u6c luong 14 gi? | 3 - \ ¢ nuee trong bé ap
(Nhiéu lira chon) 4. Khéng biét
5. Khac (ghird) ................
Néu co, Anh/chi thuong | 1. 1-3 lit nuée cho kg phan
ca udc lugng ty 1€ phan va | 2. 4-6 1it nude cho 1kg phan
nudc phai sir dung labao | 3. |gn hon 6 lit /1 kg phan
nhiéu? 4. Cang nhiéu nudc cang tot




Anh/chi c6 kiém tra dinh
ky su thay doi mirc nuée

tai bé ap khi don vé sinh

co9=2 >

< chudng nuéi dé nap phan | IC;)IA chuyeén cau
: : on
cho cong trinh biogas ¢ Cll
khong?
Néu c6, Anh/chi dinh ky | = 11408 twan
10 kiém tra 12 bao lau? . Hang théflg
. Khong c6 dinh
Anh/chi co kiém tra mui Cll=2 >
C11 nude thai ciia cong trinh |~ o chuyén ciu
biogas khong? . Khong 13
Néu c6, Anh/chi dinh ky | Hang tuan
- kiém tra 14 bao lau? . Hang thé’ng
. Khong co dinh
Anh/chi c6 kiém tra mau SRS
C13 sic thai ciia cong trinh | co chuyén cau
biogas khong? . Khong 15
Néu c6, Anh/chi dinh ky | ~ Hang tuan
- kiém tra 1a bao lau? - Hang thang
. Khong co dinh
Anh/chi c6 thiét ké
duong nudc thoat cho
nuéc tim lon riéng voi
C15 duong thu gom chat thai | = Co
. Khong

va nudc rira chudng nap
vao cong trinh biogas
khong?




Puong dan nudc thai SH

cuia HGD anh/chi ¢6|1. (¢
C16

chay vao cong trinh| 2 Khong

biogas khong?

DPuong din nudc mua &

(mai nha, sdn) cua HGD | 1, (g
C17 ' . ©o

anh/chi c6 noi voi cong | 2. Khong

trinh biogas khong?

Ciam on anh/chi dd tham gia trd 16i phéng vin!




Phu luc 2
BANG BIEN SO NGHIEN CUU

TT| Tén bién Pinh nghia Phin loai | PP thu théip
Théng tin co bin vé ngwoi din, HGP va céng trinh biogas HGD
Tudi cia DPTNC, duoc tinh theo nim .
. . . , _ Phong van
1 | Tudi duong lich, bang nam phdéng van trr | Roi rac o,
truc tiep
di ndm sinh cua DPTNC
Gidi tinh cia PTNC, gom 2 gi4 tri: ,
Phong van
2 | Gioi - Nam Dinh danh B
truc tiép
- N
La cong viéc chinh ma BPTNC dang )
, . _ , _ Phong van
3 | Nghé nghiép tham gia lao dong, san xuat, thyc | Pinh danh ~
: truc ti€p
hién
. . . ‘ Phéng véan
4 Hoc van Trinh d6 hoc van cao nhat cia DPTNC | Dinh danh ~,
truc tiép
Nguon thu | La nguon thu kinh té chu yéu cta doi Phéng van
5 ) Pinh danh ~
nhép chinh tugng phong van truc tiep
Nhéan thong tin | M6 ta viéc nguoi dan da tung dugc ,
. _ . Phong  van
6 |hudng dan st | nhan hay chua bao gio nhan dugc | Nhiphan ~,
. . x : trire tiep
dung biogas thong tin hudng dan stir dung biogas
, . Tong so thanh vién dang sinh song ,
SO nguoi trong _ Phong van
7 chung trong mot nha Roi1 rac .,
HGD truc tiep
| Thoi gian tinh tor khia cong trinh ,
Tud1i cua cong | ‘ ' Phong  van
8 ) biogas hd gia dinh dugc dua vao sit | Roirac ~
trinh biogas . o . tryce tiép
dung dén thoi diém nghién clru (nam)
. Vit liéu dé xay dung bé, gom: ,
Vat lidu xdy . ' Phong van
9 - Gach, xi mang Pinh danh ~
dung truc tiep

- Nhua composite




TT Tén bién Dinh nghia Phan loai | PP thu thap
Thé tich cong | Mo ta thé tich bé phan giai ciia cong _ Phong van
10 . Roi rac ~
trinh trinh biogas HGD, tinh theo m® truc tiép
Kién thirc vé sir dung biogas
Ban chit hoat | La qué trinh 1én men yém khi ctia mot ,
. . . . , ' Phong van
11 | dong cua cong | sO vi khuan nham phan giai cac chat | DPinh danh .
_ . tryc tiép
trinh biogas hiru co trong rac thai
Anh huéng cua | Kién thire ciia nguoi dan vé tac dong ctia
thoi tiét dén | thoi tiét (nhiét do, do am, ...) tac dong toi . Phong vin
12 _ . _ Nhi phan _,
cong trinh | hi€u qua phan huy chat thai cua cong truc tiep
biogas trinh biogas
Thoi gian luu | Kién thirc ctia ngudi dan vé thoi gian luu
ciia chat thai | (thoi gian chét thai dugc luu trong bé _ Phong vin
13 o , _ Dinh danh ,
trong cong | phan giai) d€ ddm bao yéu cau v¢ sinh 1a truc tiep
trinh biogas bao nhiéu ngay (40 ngay)
Kién thirc ctia ngudi dan vé thiét ké cong
Thiét ké cong | trinh biogas két ndi véi cac cong trinh . Phong vin
14 _ . , . Nhi phan B
trinh biogas khac & ho gia dinh dé dam bao hi¢u qua truc tiép
hoat dong ctia cong trinh biogas
Chat luong | _ . o,
' Kién thirc ciia nguoi dan vé danh gia chat ,
nudc thai cua . . . Phong  van
15 lugng nude thai cong trinh biogas thong | Dinh danh .,
cong trinh _ ) truc ti€p
] qua mui cua nudc thai
biogas
Loai chat thai | Kién thirc ciia ngudi dan vé loai chat
c6 thé nap cho | thai co thé sir dung dé nap cho cong | Phéng  véan
16 ) . Pinh danh .,
cong trinh | trinh biogas (phan, nudc ti€u, thurc an truc ti€p
biogas thira, xac dong vat chét)
Khoi lwrong | Kién thitc ctia nguoi dan vé khoi ' Phong van
17 ; ) ) _ . Pinh danh .,
chat thai nap | luong chat thai phu hop can nap hang truc ti€p




TT Tén bién Dinh nghia Phan loai | PP thu thap
cho cong trinh | ngdy cho «cong trinh biogas
biogas  hang | (25kg/md)
ngay
Ty 1€ pha loang
chat thai/nude | Kién thie cua nguoi dan vé ti 1¢ pha )
_ _ ' Phéng van
18 | khi nap cho | loang phu hop cia phan/nudc khi nap | Pinh danh .,
_ truc ti€p
cong trinh | cho cong trinh biogas (ty 1€ 1:3)
biogas
St dung dong | Kién thiic ctia ngudi dan vé tac dung ciia Phong van
19 | | o , Nhi phan 4
ho do ga dong ho do ga (&p ké hinh chix U) truc ti€p
Tao vang trén | ' . _ ,
. ) Kién thirc cua nguot dan vé tac hai cua ' Phong van
20 | bé mat bé phan , , . Dinh danh B
. vang trén bé mat bé phan giai truc tiép
giai
Tac nhén gay| _ . _
Kién thurc cua nguoi dan vé tac hai cta ,
bénh trong o Phong van
21 | cac tac nhan giy bénh c6 trong nudce thai | Dinh danh ~,
nuGe thai _ tryre ti€p
] cong trinh biogas
biogas
An toan khi sir | Kién thic ciia ngudi dan vé cac bién Phéng van
22 _ ., | Dinh danh _,
dung khi gas phap an toan khi str dung khi gas dun nau truc ti€p
. Kién thic ciia ngudi dan vé cic bién
An toan khi bao )
phap an toan khi: .
dudng, stra . . Phong  van
23 - Stra chira cong trinhb iogas Dinh danh .,
chira cong trinh L, truc ti€p
) - Lay lang can va don cong trinh
biogas . .
biogas dinh ky
Kién thic ctia ngudi dan vé cac bién
Xu tri an toan ' . .
_ _ phép xu trf an toan khi phat hién khi gas | Phéng van
24 | khi phat hién . . Dinh danh ~
cua cong trinh biogas bi ho trong khuon truc ti€p

khi gas cua

vién gia dinh




TT Tén bién Dinh nghia Phan loai | PP thu thap
cong trinh
biogas bi ho
Thwc hanh sw dung biogas
Lap dat dong .
. Nguoi dan cé lap dong hd do ga cho ,
ho do ga cho _ _ ) Phong van
25 cong trinh biogas hd gia dinh nha minh | Nhi phan ,
cong trinh truc tiép
] khong?
biogas
Kiém tra dong , . .
. Nguoi dan cé thyc hanh kiém tra dong Phong van
26 | ho do ga hang | Nhi phan ,
ho do ga khong? truc tiép
ngay
Rura don , .
. Thot diém rira chuéng nuoi cia nguoi ,
chuébng  nuoi , Phong van
27 , | dan so véi thoi dieém dun ga trong ngay, | Dinh danh ,
vao thoi diém truc tiép
trudc hay sau khi dun ga?
thich hop
Str dung bao ho | Ngudi dan thuc hanh sir dung gang tay, ,
, Phong van
28 | khi don/rira | ing, khau trang ctia nguoi dan khi | Nhi phan ~,
. _ . . truc tiép
chuong nuodi don/rtra chuong nuoi
Don phan kho | Nguoi dan thuce hanh don phan kho trude ,
. , Phong van
29 | trudc khi rtra | khirtra chuong nu6i dé giam lugng nude | Nhi phan ~
. . ) . truc tiép
chudng nuoi str dung khi rtra chudng
Thuc hién udc
Nguoi dan thue hanh ude lugng ty 1€ pha
lugng ty 1€ _ . .
| loang phan/nude khi don rira chudng . Phéng van
30 | phan/nudc khi o , _ Nhi phéan .,
. nuoi dé nap chat thai cho cong trinh truc ti€p
rtra chuong |
N biogas
nuoi
, Nguoi dan thyuc hanh kiém tra mirc nuée )
Kiém tra mtc , . . Phong van
31 . | ta1 bé ap trude khi rira chudng nudi. Két | Nhi phan ~
nude bé ap khi truc tiep

hop véi kiém tra dong ho do ga, néu murc




TT

Tén bien

Dinh nghia

Phan loai

PP thu thap

rua chuong

nuoi

nudc bé ap cao thi nén dun bdt ga trude

khi rira chuong nuéi

32

Kiém tra mui
cua nudoc thai

tai bé ap

Nguoi dan thuc hanh kiém tra mui nude
thai tai bé ap dé danh gia chat luvong nude
thai

Nhi phan

Phong vén

tryc tiép

33

Thiét ké duong
dan nudc thai
sinh hoat vo1
cong trinh

biogas

Nguoi dan thuc hanh thiét ké duong
nudc thai sinh hoat véi cong trinh biogas.
Khong dua duong nudce thai sinh hoat
vao cong trinh biogas 14 thiét ké dung

Nhi phan

Phong van

truc tiép

inh gia hiéu qua xir Iy chit thai ctia cong trinh biogas

34

Mirc giam
lwuong E. coli
trong chat thai
sau xtr 1y bang
cong trinh

biogas

La kha nang loai bo E. coli trong chat thai
chén nudi thong qua qua trinh 1én men ky,

khi trong cong trinh biogas.

Lién tuc

Xét nghiém

35

Murc giam
luong coliform
trong chat thai
sau xir 1y bang
cong trinh

biogas

La kha ning loai bo coliform trong chét
thai chin nuoi thong qua qué trinh 1én
men ky khi trong cong trinh biogas.

Lién tuc

Xét nghi¢m

36

Mtc giam chi
s6 BOD520s.20
trong chat thai

sau xir 1y bang

La muc giam chi s6 BOD520s.20 clia
chét thai chan nudi thong qua qua trinh
xtr Iy chét thai trong cong trinh biogas

Lién tuc

Xét nghiém




TT Tén bién Dinh nghia Phan loai | PP thu thap
cong trinh
biogas
Muc giam chi
s6 COD trong | La mirc giam chi s6 COD ctia chit thai
37 | chét thai sau xtr | chin nuéi thong qua qué trinh xtr Iy chét | Lién tuc Xeét nghiém

Iy bang cong

trinh biogas

thai trong cong trinh biogas




Phu luc 3
HUONG DAN CHAM PIEM KIEN THUC VA THUC HANH SU DUNG
BIOGAS CUA NGUOI DAN TRUOC VA SAU CAN THIEP

(Ap dung vé6i b6 cau héi phong vin Kién thire, thie hanh sir dung biogas

an toan va hiéu qua)

o PIEM . .
MA CAU . MO TA GHI CHU
TOI PA
KIEN THUC VE SU DUNG AN TOAN VA HIEU QUA CONG TRINH
BIOGAS HGD
B1 1 Tra 10i ding dap 4n 2
Tra 161 ding dap an 1, 2, 3 mdi dap 4n
B2 3 7
duoc 1 diém
B3 1 Tra 161 dGng dap an 2
B4 1 Tra 101 ding dap 4n 1
B5 1 Tra 161 dng dap én 3
B6 1 Tra 101 ding dap 4n 1
B7 1 Tra 161 ding dap an 2
B8 1 Tra 161 dang dép an 3
B9 1 Tra 161 ding dap an 1
Tra 101 dung dap an 1, 2 mdi dap an
B10 2 7 & P P
duoc 1 diém
Tra 161 ding dap an 1, 2, 3 mdi dap an
B11 3 7 = P P
duoc 1 diém
Tra 101 dung dap an 1, 2 mdi dap an
B12 2 7 s &P P
duoc 1 diém
Tra 101 dung dap an 1, 2 mdi dap an
B13 2 7 s &P P
duoc 1 diém
Tra 101 dung dap an 1, 2 mdi dap an
B14 2 7 s P P
duoc 1 diém




B15 1 Tra 101 dang dap an 1

B16 1 Tra 161 dng dap an 1

B17 1 Tra 101 dang dap an 1

B18 1 Tra 161 dng dap an 1

B19 1 Tra 101 dang dap an 1

B20 1 Tra 161 dng dap an 1

B21 3 Tra 101 dﬁvng dap 4n 1, 2, 3 mdi dép 4an
duoc 1 diém

B2 A Tra lo1 dﬁngvdép an 1, 2, 3, 4 méi dap
an duoc 1 diém

TONG 35

D. THUC HANH VE SU

DUNG CONG TRINH BIOGAS

Cl 1 Tra 161 dng dap an 1
C3 1 Tra 161 dng dap én 2
c4 3 Tra 101 dflvng dap 4n 1, 2, 3 moi dap an
duoc 1 diém

C5 1 Tra 161 ding dap an 1
C6 1 Tra 101 dng dap an 1
C8 1 Tra 161 dng dap an 1
C9 1 Tra 101 dng dap an 1
Cl1 1 Tra 161 ding dap an 1
C13 1 Tra 161 dng dap an 1
C15 1 Tra 161 ding dap an 1
C17 1 Tra 161 dng dap an 1
TONG 13




Phu luc 4
HUONG DAN THAO LUAN NHOM

X4y dung cong cu va ké hoach can thiép truyén théng

Xin chao cac Bac/Anh/Chi, sau mdt thoi gian tim hiéu so bd tai dia phuong.
Tiép tuc cac hoat dong ctia nghién ctru can thiép thay d6i kién thuc, thuc hanh vé st
dung an toan va hiéu qua cong trinh biogas HGP trong xir 1y chat thai chin nudi tai
hai xa cua tinh Ha Nam. Céac bac/anh/chi dugc moi tham gia budi thao lun nhoém
nay vi gia dinh céc bac nam trén dia ban can thiép dong thoi chung toi/chau cling da
dugc sy dong ¥ cua cac bac/anh/chi qua dot phong van trude day. Hom nay, nhom
nghién ciru cta Truong Pai hoc Y té cong cong mdi Bac/Anh/Chi tham gia budi thao
luan nhoém dé dong gop vy kién cho viée xay dung tai lidu va ké hoach can thiép cong
d6ng. Thong tin Bac/Anh/Chi cung cip s& giup cho nhém nghién ciru hoan thién cac
tai liéu va ké hoach truyén thong cu thé cho thoi gian t6i. Trong qua trinh thao luan,
Bac/Anh/Chi c6 quyén tir chdi bat ky cau hoi nao ma Bac/Anh/chi khong muén tra
101 cling nhu ¢6 thé dirng khong tham gia cudc thao lusn nita néu cam thay khong phu
hop v6i bac/anh/chi. No1 dung cac hoat dong nay da dugc nhoém nghién clru xin y
kién va duoc su dong ¥ ctia UBND x3 cuia cac bac/anh/chi.

Rat mong nhan duoc sy hop tac ctia Bac/Anh/chi!
Muc tiéu

- Gop y xay dung hai tai liéu truyén thong cta chuong trinh can thiép truyén
thong thay d6i kién thirc, thuc hanh ctia ngudi dan vé sir dung an toan va hiéu
qua cong trinh biogas HGD
- Xay dung ké hoach trién khai cac hoat dong truyén thong cac tai liéu ny tai
thon/x6m cua cac bac/anh/chi.

Ngi dung

1. Bac/anh/chi hay chia sé cac hoat dong hang ngay duoc thuc hién véi cong trinh
biogas cia HGD nha minh?
- Nap phan d4u vao hang ngay?

- V& sinh cong trinh biogas?



8.

- Theo ddi hoat dong va cac van dé bat thuong?

- Sur dung khi biogas, nudc thai, bun thai biogas?

Béc/anh/chi hay viét cac hoat dong chinh trong ngay ctia minh tai HGD (bao gom

ca cac hoat dong sir dung cong trinh biogas) va sip xép theo thu ty thuc hién theo

thoi quen hang ngay cua minh?

Sau ddy, nhom nghién ctru s& gidi thiéu véi cac bac/anh/chi mot s6 hoat dong

(bang hinh anh) vé sir dung cong trinh biogas. Chung t6i goi day 1a quy trinh don

rira chudéng nudi dé nap phan dau vao cho cong trinh biogas HGD? Béc/anh/chi

hay sip xép cac hoat dong nay theo cac dic diém:

- Thu ty thuc hién (co thé két hop véi cac hoat dong hang ngay da duoc liét ké
tai cau 2)

- Tam quan trong

- Gop y diéu chinh cac hoat dong (néu co6)?

Trong danh sach cac HGD dugc cung cap & ddy, bac/anh/chi hiy ldy gia dinh minh

1a trung tAm va ndi véi t6i thicu 7 HGD khac co khoang cach tir gia dinh

bac/anh/chi t6i HGD d6 ti da 500 m?

Bac/anh/chi hiy danh gia mdi quan hé cua bac/anh/chi véi cac HGD duoc két ndi

trong so do di v& nhu thé nao? (tt, binh thuong, khé khin)?

Néu méi quan hé d6 1a khé khan thi nhom nghién ctru hoic cac doan thé tai dia

phuong ¢ thé 1am gi dé hd trg cic bac/anh/chi cai thién cac mdi quan hé nay

khong?

Néu cac bac/anh/chi mang céc tai liéu da xdy dung tai cau 3 dén truyén thong cho

cac HGDP ma cac bac/anh/chi da 1iét ké tai cau 5. Bac/anh/chi danh gia cac y kién

sau day nhu thé nao?

- Thoi diém nao 1a phu hop?

- Kho khan gép phai 1a gi?

- Nhém nghién ctru ¢6 thé hd tro gi?

Xin céc ¥ kién dong gop khac cua bac/anh/chi?

Cim on bac/anh/chi da tham gia phéng vin?



Phu luc 5

BANG KIEM GIAM SAT THU'C HANH DON RUA CHUONG NUOI

Tenchu hO: ...

XA e Thon: ..oooveveeiii ...

ThoOt @Ian: ...oooiiii e,

Huéng dan chung: Tich “X” vao 6 twong tng véi cac hoat ddng co thuc hién cua lan

quan sat

Tiéu chi

Lan ...

Lan ...

Lan ...

Co

Khong

Co

Khong

Co

Khong

bi dung cu bao ho

Kiém tra dong ho ga

Kiém tra nudc bé ap trudc

khi rtra chudng nudi

Don phan kho

Rtra chudng

Tam lon

Kiém tra nudc bé ap sau khi

rira chudng nudi

Nudc bé ap chay ra cong

ngoai xém khi rtra chudng




Phu luc 6
HUONG DAN GHI THONG TIN BPIEN DA THUC PIA

Tham HGD 14 mot hoat dong dinh ky ciia chuong trinh can thiép truyén thong

thay doi kién thirc, thuc hanh ctia ngudi dan vé sir dung an toan va hi¢u qua cong

trinh biogas HGD trong xtr Iy chat thai chan nudi. Noi dung sau ddy huéng dan cac

bac/anh/chi cac ndi dung can thue hién khi thim céc hd gia dinh da dugc bac/anh/chi

phat tai liéu va huéng dan sur dung cac tai li¢u nay.

Muc tiéu

1.

Giam sat sy thay do6i thuc hanh cia nguoi dan trong hoat dong do rira chudng
nudi dé nap chat thai cho cong trinh biogas HGD?
HO trg giai dép cac thac mic lién quan dén sir dung an toan va hiéu qua cong trinh

biogas HGD?

Noi dung

1.

Quan sat quy trinh don rira chudng nudi con dugce treo trén tuong tai chudng nudi
khong?

Quan sat thuc hanh ctia nguoi dan vé don rira chudng nudi dé nap phan dau vao
cho cong trinh biogas HGP (néu tai thoi diém tham HGD c6 dién ra cac hoat
dong nay)?

Nhitng thay d6i vé chat luong hoat dong cu cong trinh biogas ma nguoi dan cam
nhan duoc?

Mui khi biogas?

- Mui, mau ctia nudc thai?

V¢ sinh cong trinh biogas ndi chung?

Thuan loi, khé khan khi ngudi dan thyc hién don rira chuong nudi theo quy trinh
da dugc husng dan?

Céc kién thtrc vé str dung an toan va hiéu qua cong trinh biogas HGD ma nguoi

dan d3 xem trong lich treo tudng? Cac cau hoi thao luan néu co?



Phu luc 7a
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Phu luc 7b:
LICH TRUYEN THONG NANG CAO KIEN THUC, THUC HANH SU DUNG

CONG TRINH BIOGAS

DU AN “SANG KIEN XAY DUNG VA PHAT TRIEN @
SUC KHOE SINH THAI & DONG NAM A* APy

HOAT BONG CUA THIET BI KHi SINH HOC

DU AN “SANG KIEN XAY DUNG VA PHAT TRIEN
SUC KHOE SINH THAI & DONG NAM A”

1. GIAI DOAN TICH KHi: AP SUAT CUA HAM TANG DAN DEN LON NHAT

) r/n‘l;. DOAN Ticy ka‘

Py [y

2 GIAI DOAN XA KHi: AP SUAT CUA HAM GIAM DAN BEN 0
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GlAI poan XA k¥ o s

T

S& dymeg va beo guan thidt b kht sink hoc (Bioges) Sing cack It bo w wméi sureng ve swc khot cte bgn!

SU DUNG VA BAO QUAN
THIET Bl KHi SINH HOC (BIOGAS) BUNG CACH
LA BAO VE MOI TRUGNG VA SUC KHOE CUA BAN!

) DU AN “SANG KIEN XAY DUNG VA PHAT TRIEN @
SUC KHOE SINH THA! &' DONG NAM A® Pt
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THIET B KHI SINH HOC (BIOGAS)
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it dimg v oo guen thide bi kit sink hoc (Bioges) Sing cach 1a bo vé mdi tncemg ve sec khod cas ben!

Mgt ]hang tin xim Hén h§: Thec of Liw Qudc Tokn, Byl hoc Y 4 0ong chng. BT: 0912 227 296. Emaell: Igt@haph. edu.vn

Mgi $hong tin e Bén hi: Thee of Luu Qudc Tobn, Bel hoc ¥ 1§ 00ng ohng. D: 012 227 296. Emal: Igt@heph.edu.vn




Phu luc 8.

DANH SACH GIAO DUC VIEN

STT Ky hi¢u Giéi tinh Xa

1 GDV1-NVU Nam Chuyén Ngoai
2 GDV2-DVD Nam Chuyén Ngoai
3 GDV3-LDT Nam Chuyén Ngoai
4 GDV4-LTS N Chuyén Ngoai
) GDV5-NVU Nam Chuyén Ngoai
6 GDVG6-NTT N Chuyén Ngoai
7 GDV7-NVT Nam Chuyén Ngoai
8 GDV8-NDT Nam Chuyén Ngoai
9 GDV9-NVN Nam Chuyén Ngoai
10 GDV10-NTP N Chuyén Ngoai
11 GDV11-NTH N Chuyén Ngoai
12 GDV12-DTTT Nir Chuyén Ngoai
13 GDV13-VTH N Hoang Tay

14 GDV14-DTT N Hoang Tay

15 GDV15-TTH Nir Hoang Tay

16 GDV16-NVT Nam Hoang Tay

17 GDV17-VVH Nam Hoang Tay

18 GDV118-VTL Nir Hoang Tay

19 GDV19-bTM N Hoang Tay

20 GDV20-NVT Nam Hoang Tay

21 GDV21-VVT Nam Hoang Tay

22 GDV22-LTL N Hoang Tay

23 GDV23-LTL N Hoang Tay

24 GDV24-NTH N Hoang Tay




Phu luc 9
MOT SO HINH ANH HOAT PONG NGHIEN CUU

Chuyén gia biogas tap huén kién thirc cho nhém GDV

~

Nhém GDV va nhém NC thim HGP thue hanh quy trinh don chudng nudi



Nhém nghién ctru tip huin truyén théng cho nhém GDV



3

Nhom GDV truyén thong cho nguwoi dan



Nhém nghién ctru thie hién 1y miu nwéc phan nap diu vao va nuée thai dau ra
cia cong trinh biogas



